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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, Popular Science, 
3B0 Madison Ave. New York, М.Ү. 10017. Because of the large wvol- 
ume of mail, we are unable to acknowledge unpublished letters. 


SF oils—how tough? 


Having recently purchased a 1981 car with 
a four-cylinder engine, | read E. F. Linds- 
ley's article "Tough New SF Oils" [PS, 
April] with special interest. But | was con- 
fused by the statement that thinner oils 
help overcome the two major types of 
engine friction when it was later said that 
one of their disadvantages was increased 
engine wear, If thin oils reduce friction, 
wouldn't this also decrease engine 


| wear? 


Charles Hawkins, DeLand, Fla. 


If SF oils are so good for today's harder- 
working engines, how come the test pho- 
tos show à 50-percent failure rate? 

К. Р. Chisholm, Sunriver, Ore. 


E. F. Lindsley replies: "While the thinner 
oils do reduce viscous friction, they may 
not always prevent asperity (or high point) 
contact under high load. The passifail 
photographs used in the story were 
selected to show what lube engineers look 
for in oil testing. This required two photos 
for each kind of problem: one showing a 
good sample, the other a bad one. That 
has nothing to do with a 50-percent failure 
rate.” 


Cometary commentary 


The lead of Jim Schefter's interesting arti- 
cle on the space-based power system [PS, 
May] contains an inaccuracy. Halley's 
comet will not be one of the two brightest 
objects in the 1986 night sky. Unlike dur- 
ing the comet's last apparition in 1910, 
when both Earth and comet happened to 
be near the intersection point of their 
orbits (our planet actually passed through 
part of the tail of the comet), in 1985 and 
1986 we will be far around our orbit from 
the intersection. Best predictions indicate 
that Comet Halley may become only as 
bright as fourth magnitude—about as 
bright as Comet Kohoutek was in 1973 
and not the brilliant spectacle many peo- 
ple expect. Better luck in 2062! 

The only good view we are likely to have 
of this pass of the comet is through the 
eyes of spacecraft. Unfortunately, funds 
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for a comet mission have been deleted 
from NASA's budget. While the Soviets, 
Europeans, and Japanese are all planning 
missions to Halley, the U.S. (the politi- 
cians, not the public) is unwilling to spend 
the money to explore this renowned piece 
of solar-system real estate. 
Mark R. Chartrand, Executive Director 
National Space Inst., Arlington, Va. 


Tight houses 


We have been living in a super-insulated 
house [PS, May] for four years. It has 2x6 
exterior-wall studs with insulation equal- 
ing R-25.3, and 14 inches of cellulose in 
the ceilings equaling R-52. The triple- 
glazed casement windows represent less 
than five percent of the total wall area. 
And all the windows and doors are tightly 
sealed. The construction costs for this 
house were no higher than for conven- 
tional techniques. But our monthly heat- 
ing bills are far lower than those of our 
neighbors and friends, even though our 
house is bigger. 

Joel and Linda Keller, Amherst, Ohio 


The article states that a fresh-air heat 
exchanger is necessary if tight sealing 
lowers the air-exchange rate to less than 
0.2 an hour. But your October 1980 article 
that is referenced notes that pollutants 
can build up in houses with less than 0.5 
air changes per hour. Which is it? 

John Donaghey, Garland, Tex. 


Dan Ruby replies: "Experts differ on just 
how little ventilation is too little. The 0.2 
figure is recommended, but many design- 
ers choose to employ a heat exchanger in 
houses that are less tight. One expert who 
believes heat exchangers should be used 
in all tight houses (super-insulated or not) 
is Harvard's William Shurcliff. He offers 


some additional remarks below.” 


Air-to-air heat exchangers are necessary 
in well-sealed houses to prevent too-high 
concentrations of moisture and pollut- 
ants. However, as houses and heat 
exchangers are now designed, there is no 
convenient way to check that acceptable 
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PS readers talk back 
[Continued] 


levels are maintained. | propose that: 

1. Architects and builders should pro- 
vide houses with inspection ports in the 
walls and ceilings so occupants can peek 
(and feel) into the insulation to find out 
positively whether condensation is occur- 
ring. If each inspection port is covered by 
a gasketed cover plate, the ports them- 
selves will not be paths for moisture 
flow. 

2. Heat exchangers should be designed 
to be fail-safe. If the device fails for any 
reason, a relay would release, causing the 
covers of two six-in.-dia. ports to open to 
the outdoors. Preferably, some audible 
alarm should also sound. 

William A. Shurcliff, Cambridge, Mass. 


Too daring? 


In picking the Cadillac Eldorado as his 
favorite of the “Three Classy Coupes” [PS, 
April], Jim Dunne cites the “daring” V8- 
6-4 as one of the reasons. But this "dar- 
ing" engine offers nothing but increased 
cost, increased complexity, and the worst 
gas mileage in the group! Would he like it 
even better if the air cleaner spun around 
like a top? 

Russell Spreeman, Addison, lil. 


Jim Dunne replies: "There are drawbacks 
with the engine in the present design. Buti 
am stil! intrigued by its possibilities." 


Salt aplenty 


I was pleased to see your recent feature on 
solar ponds [PS, April], the only large- 
scale solar technology nearto market. The 
article made clear how the ponds work 
and that they produce either heat or elec- 
tricity 24 hours a day, a huge advantage 
over other solar strategies. But why stick 
to the remote desert? We have overlooked 
a far vaster preconcentrated salt source: 
underground deposits. These could be 
solution-mined to give the saline concen- 
trations that the ponds require. A quick 
survey of regions famous for salt deposits 
shows that many are near both markets 
and abundant water. іп Texas, for exam- 
ple, there are about 500 salt domes. An 
average dome is about three cubic kilome- 
ters in size and weighs about seven trillion 
kilograms. Such domes could produce 
huge amounts of process heat cheaper 
than any other source known- including 
Texas oil or gas. 
D. Preston Lowrey 
Mechanical Engineering Dept. 
North Carolina State U., Raleigh, N.C. 


Perpendicular lines 


The article "Weed Trimmer Uses Flexible 
Disc” (PS, March] contained a misleading 
statement about the use of monofilament 
fish line for trimming. As the leading 
maker of both fishing and cutting lines, 
we can tell you that they are entirely dif- 
ferent. A fish line's strength is primarily in 
the longitudinal direction, while a cutting 
line's strength is oriented horizontally to 
absorb the impact of cutting objects. The 
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article also insinuated that "string" won't 
cut heavy weeds and cornstalks. Our 105- 
and 130-mil lines will cut heavy vines 
and small bushes. Finally, in our opinion, 
nylon cutting line (which is designed to 
compress upon impact) is much safer 

than whirling metal/plastic blades. 
J. Gordon Ferguson, Product Manager 
Shakespeare Co., Monofilament Div. 
Columbia, S.C. 


Invisible vehicle 


The “Versatile vehicle” featured in 
"What's New" [PS, March] seemed to be 
the answer to our vehicle dilemma, and 
we were anxious to look at one close up. 
To our surprise when we calied the local 
Peugeot dealer, we were told that the 
Matra Rancho was not and would not in 
the near future be available in the United 
States. We think you should rename your 
magazine "Popular Science Fiction." 
Charles and Marguerite Garrett 
sussex, N.J. 


Reader 1, PS 0 


In the article on superconductors [PS, 
May], the author states that all molecular 
motion stops at a temperature of 0 Kelvin 
(absolute zero). This is a popular miscon- 
ception that results from applying the 
purely macroscopic concept of tempera- 
ture to the microscopic behavior of atoms. 
In fact, as absolute zero is approached, the 
kinetic energy of molecules approaches a 
finite value that is often called the zero- 
point energy. Butthat value never reaches 
zero. 

J. Kohl, Minneapolis, Minn. 


Apples and oranges 


The author of the article about the AMC 
Select-Drive system [PS, April] should 
have compared it to the two-wheel-/four- 
wheel-drive system offered by Subaru. 
The latter offers several advantages: Un- 
like AMC's, Subaru's system can be 
engaged while the car is in motion. When 
not in 4WD, the car has full-time front- 
wheel drive; the AMC is rear driven. Final- 
ly, Subaru's two-wheel-drive EPA gas 
economy is 33 mpg; AMC's is 26 mpg. 
Richard J. Costa, Esmond, В.І. 


Jim Dunne replies: “Everything Mr. Соѕіа 
says is correct. What he neglects to men- 
tion is that the Subaru is a light-duty pas- 
senger-type vehicle, while the AMC sys- 
tem is designed to truck-like specifications 
for heavy-duty use.” 


Breakthrough? 


We take exception to E. F. Lindsley's com- 
ment that lawn-mower clutch/brakes have 
not proved reliable [Blade Brakes," PS, 
April]. Our MowSafe clutch/brake has 
undergone extensive testing. We have 
just brought back six clutch/brake- 
equipped mowers for inspection, and 
each was still functioning perfectly after 
350 hours of use. The article is also inac- 
curate in saying "that you must start the 


engine at an idle throttle setting, and it 
means a lot of rope tugging." Not so with 
our system. The throttle setting is exactly 
the same as if the lawn mower did not 
have a clutch/brake device. In fact, when 
starting the engine you do not have the 
resistance of the blade because it is not 
rotating or engaged. Therefore, there's 
less rope-tugging. 
Joseph B. Sparma, MowSafe Products 
Worthington ind., Columbus, Ohio 


E. F. Lindsley replies: "l'm glad to hear 
that the mechanical clutchibrake has ad- 
vanced to the point you describe. We 
expect to see more of these devices on the 
market in the future and will report on 
them as they come along." 


Back to the source 


The heat-pump system discussed in Ed- 
ward Moran's article "Mine Water Powers 
Heat Pump” [PS, April] has a major draw- 
back. The diagram shows acid mine water 
circulating through the heating or cooling 
unit and then being returned to shallow 
ground water above the flooded mines. 
This practice of not returning water to its 
original source introduces polluted water 
to higher-quality shallow zones. With 
applications of ground-water-source heat 
pumps increasing, it is important that cir- 
culated water be returned to the original 
source to ensure protection of our 
ground-water resources. 
Carlyle W. Westlund 
Bureau of Water Quality Management 
Pa. Dept. of Environmental Resources 
Harrisburg, Pa. 


Tire turnover 


The article "Rating Radials" [PS, April] 
listed International Rubber Industries as 
the manufacturer of the lronsides All- 
Steel radial tire. IRI ceased tire production 
in 1979. lronsides Inc., formed in 1980, is 

the manufacturer of the lronsides tire. 
John F. Ludeman, Vice-President 
Ironsides Inc., Louisville, Ky. 


Corrections: Detroit is moving faster than 
we gave it credit for. Contrary to informa- 
tion in "Detroit Report” [PS, May], Ponti- 
ac's T-1000 is on the market now. 

We got an arrow turned around in the 
diagram of the mine-water heat-pump 
system [PS, April]. The flow in the return 
line should be toward the pump. 

That tricky constant e tripped up even 
our "Calcu-letter" columnist [PS, May]. 
The anticlimactic digits starting in the 
tenth decimal place are 459, not 495. 

The 7980 Wind Energy Directory, listed 
in "Alternate-Energy Answers" [May] asa 
source for manufacturers of small wind- 
mills, is not now available. instead we rec- 
ommend "Commercially Available Small 
Wind Systems and Equipment," a 24- 
page document from the Dept. of Energy. 
For a free copy, write to: Sally Shuler, 
Rocky Flats Wind System Program, Box 
464, Golden, Colo. 80401, Gs) 
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| DICTOGRAPH, the producer of 
communication systems for The White 
House and Pentagon, introduces The 
. Phone Controller. If you value your 
time and spend more than 5 minutes 
a day on the phone, prepare yourself 
for a welcome surprise. 
Like only a few of the better 
dialers selling at twice the price, this 
compact brain stores 30 frequently 
dialed numbers in its rnemory for 
instantaneous dialing at a single 
touch. But that's only the beginning. 
Ends busy number frustration. 
Imagine this... if you reach a 
busy number, simply let The Phone 
Controller redial the number auto- 
matically, once a minute up to 14 
times, until your connection is made. 
» The Phone Controller does all the 
work. You just pick up the receiver 
when you hear the voice of the per- 
son you are calling on the built-in 
speaker. You can also redial 
manually, as often as you like, using 
the speed redial key. There's more. 
Quartz clock, stopwatch timer. 
Each number dialed, whether by 

you or The Phone Controller, appears 
in a large bright LED display, which 
otherwise shows the time of day in 
hours, rninutes and seconds. The 
stopwatch feature times all outgoing 
. calls automatically and can even 

time a particular part of a call. This 

is great for keeping track of long- 


UR 


OW 
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distance expenses or improving 
your time management. 
Bullt-in speaker. 


You don't have to pick up the 


phone to dial. Just push the right 


key and listen for the other person's 


voice or a busy signal on the 


speaker—before you even touch the 
phone receiver, The speaker also 


allows group listening, if desired. 


_ 227-1617 


plays numbers dialed on 
large bright LED display. 


Places call on hold while the word 
"HOLD" flashes on the display. 


Quartz clock is displayed when your phone is 
not in use. Automatically times outgoing calls. 


Hold and touch tone. 
The Phone Controller adds a 


hold feature and touch tone dialing 
to any phone, home or business. You 
get advanced features without ad- 
ding a penny to your monthly phone 


bill. A three position pulse switch 


allows connection to any phone sys- 

tem in the world, single or multi-line. 
The Phone Controller will also 

access computers and toll services 


such as Sprint, M.C.I., and others. 


Automatically re-dials 
busy numbers until 


your party is reached. 


Stores 30 numbers in 
memory for one-touch 
dialing. 


Built-in speaker. 

Quartz clock times calis. 
Hold feature & touch-tone. 
Large digital LED display. 


and much more... 


simple installation procedures 
provide for single line or business 
multi-line connection. 

A $99 miracle. 

The most remarkable feature of 
The Phone Controller is it's price ...just 
999. Even at twice the price, there's 
nothing else like it. The Phone 
Controller is manufactured to the 
highest standards in the United States 
by a leader in the communications 
field—DICTOGRAPH. The system 
comes complete with easy to follow 
instructions, AC adapter, 90 day parts 
and labor warranty and service (it 
ever needed) is readily available. 
Two week - trial. 

Try it out first, at our risk. See for 
yourself. If you're not positively 
impressed within two weeks, simply 
return it for a prompt. courteous refund. 
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s _ Order product #16. VISA / Master 


z shipping. Order two or more and save 


“= shipping. Wash. residents add 5.4% tax. 
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2 800 227-1617 


THE PROGRESSIVE EDGE 


4430 California Avenue S.W. 
Seattle, WA 98116 


10. Winatrip Š} 
to Milwaukee a 
for 
© The Real 
Taste of 
Р 'Beer —Pabst 
b а a Blue Ribbon 


1. Win a trip | 
to Alaskafor = 
Real Alaskan 7 

King Crab ` 


2. Win а trip to San 
Francisco for Real Sour 
Dough Bread 


E 


5. Win trip to 
San Antonio 
* for Real Texas Chili 


Ss a Ts 


3. Win a trip to Maui for 
a Real Hawaiian Luau 


he 


OFFICIAL RULES — NO PURCHASE NECESSARY: 1. On the official entry blank, circle the number of the real taste trip you want to win. In lieu of the official entry blank, you may write that number оп a plain piece of 3"x5" paper. Print your namm 
address and zip code on your entry. 2. Sweepstakes ends September 30, 1881. To qualify. all entries must бе received by October 15, 1981. Enter as often as you wish, but there can be л! one winning entry per jo pes may enter only mo 
sweepstakes per envelope. and each envelope must be mailed separately to: Pabst Blue Ribbon Real Taste of America Sweepstakes. PO. Box 1017 Ronks. РА 17572. 3. IMPORTANT: ALSO TO QUALIFY, YOU MUST WRITE THE NUMBER OF THI 
REAL TASTE TRIP YOU ARE ENTERING ОМ THE OUTSIDE OF THE ENVELOPE IN THE LOWER LEFT HAND CORNEA. 4. Winners will be selected by random drawing from р al! entries received. Random drawings will be under the supervisigli 
of JASP Incorporated, an independant judging organization whose decisions are final on all matters Niel to this offer. 5. This sweepstakes is open to residents of the United States who are of legal malt beverage drinking age in their state at ТЇ 
time of the entry, except the following are not eligible to participate in the sweepstakes: employees of Pabst Brewing Company and its subsidiary companies: employees of advertising agencies and other agents of Pabst Brewing Company: employees 2 
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"GiveThat Man A Blue Ribbon!" 


gt Blue Ribbon E | 


9. Win a trip to Maine 
for Real Maine Lobster 


PICK YOUR FAVORITE _ 
REALTASTE AND WIN 


Win a trip to New 


| = e -4 York City for a g i 
СС 07057  ATRIPTO GET IT! 
us a sS York Strip; p 
— u^ Steak F 


A fabulous 5 day/4 night trip for two to enjoy your favorite real 
| taste in the city where its famous. First class air fare and de- 
luxe accommodations plus £500 in cash! 


des deluxe IM ue Ribbon Gift Box with an assortment of 
urmet foods, a New En la nd seafood cooker, six 

ашп ully etched crysta r steins, and a Cooking 

With Beer Beer cookbook. — 

b RD ^ Real eye Gift Box filled with gourmet snacks, 
А four etched tal beer steins. and a Cooking 
N With Beer Beer ied book. <a н 


— %DWinatripto ~~ 
| Chicago for Real 
Deep Dish Pizza 


Important: You must write the number of the Rea! Taste Trip you are entering on the outside of the envelope in 


аааз 
Real Taste Of Beer Eorum 
# HE OO SETERO А 


© 198) The Pabst Brewing Company, Milwaukee, WI 


JASP Incorporated; the families of all such employees; alcoholic beverage licensees and their employees and families. Otfer void in the following states or wherever prohibited, taxed or otherwise restricted: Alabama, Colorado, Kentucky, Maine, Missouri, 
Ohio, Pennsylvania, Texas, Utah, Vermont, Virginia and ais ofa 6. All qualified entries received will be entered into the sweepstakes. 7. No substitution for prizes will be Termes Taxes on prizes are the responsibility of the prize winner. 8. Odds of 
winning will be determined by number of entries. оза ы a list or ea ize winners, send a separate self-addressed, stamped enveloae to: Pabst Blue Ribbon Real Taste of America Sweepstakes, Р.О. Вох 1022, Ronks, РА. 17572. You must be of legal 
malt beverage drinking age at the time of ot HN ES 1. Ten First Place Prizes: All trips are for two adults of legal malt beverage drinking age. for five days/four nights from city of origin. Expenses covered are roundtrip, first class 
air fare, deluxe hotel accommodations, double оо, dud from airport to hotel and return in destination city. plus $500 in spending monay. 2. One-Hundred Second Place Prizes: A deluxe и of food and food related items with an 
approximate retail value of $100 shipped postpaid. 3. One-Thousand Third Place Prizes: An assortment of food and food related items with an approximate retail value of $25 shipped postpaid. 
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| Circle the number of the Real Taste Trip you want to win: | 
| 1. Alaska for Alaskan King Crab 8. New Orleans for Creole Cooking | 
2. San Francisco for Sour Dough Bread 7. Chicago for Deep Dish Pizza 
| 3. Mauifor a Hawaiian Luau 8. New York for a Strip Steak | 
| 4. Montana for a Barbecue 8. Maine for Lobster | 
5. San Antonio for Texas Chili 10. Milwaukee for The Real 
| Taste of Beer | 
PABST BLUE RIBBON REALTASTE OF AMERICA SWEEPSTAKES 
, 6. Win a trip to | P.O. Box 1017 Ronks, PA 17572 | 
— | New Orleans for Real | | 
Creole Cooking | АМР | 
| ADDRESS | 
| CITY STATE | | 


Millimeter-wave 
communicator 


Extra wide, select hardwood 
handle: more comfort and control. 


Taper ground blade 
reduces binding. 


They look and work like binoculars, 
but that's just half their story—the 
right half to be precise. Built into the 
left side is a complete communications 
system. 

"Use the binoculars to find me,” 
yelled Steve Yuan, program develop- 
ment manager for TRW. I squinted 
into the eyepiece and carefully 
aligned my binocular communicators 
with his, about 100 feet away. Sudden- 


Precision set et a E | 


bevel filed teeth ly, from the earphones connected to 

for fast, accurate cuts. ч, my system, I heard him. I was commu- 
| OE nicating over millimeter waves. 

Chrome-alloy-steel ie. n Our conversation was private— 


extremely private, in fact—and that's 
the whole idea: The binocular commu- 
nicators are being developed under an 
Army contract for covert communica- 
tions in the field. 

In any radio transmission, the big- 
ger the antenna, the narrower the 
transmission beam. But the size of the 
antenna depends upon the wave- 
length of the signal. At millimeter 
waves—gigahertz frequencies—a 
"large" antenna need be only two 

. inches to produce a very narrow beam. 
That makes the system compact and 
highly directional. Also, at the 60—80 
gHz used by the communicators, the 
atmosphere severely limits the dis- 
tance of the transmission. By varying 
the power level and exact frequency, 


blade for lasting sharpness. | м, 


Super Doers are getting their 
teeth into more projects, with 
the help of Stanley. From our 
Professional" line, the Rolls- 
Royce of saws, to the amazing z 
Hard Tooth saws with heat hard- x «X 
ened teeth to stay sharp far ra 
longer. Cut any job down to size y 
with Stanley. The tools used by — 


America s Su per Doers. : 1 your transmission won't "overshoot" 
an intended receiving station. 

ST A N 1 EY helps = things right. "You can't jam it, and you can't 

| you intercept a conversation unless you 

get directly in the transmission path," 

A on EN COOS ingo ©1981, Stanley Tools, Division of The Stanley Works. ad ded Tuan, and that j hardly likely 

sà when using tools. Super Doers is a trademark of Stanley Tools: since the beam spreads out only a few 


inches." —W. J. Hawkins 


Don't Leave Your Home 
UNPROTECTED 


guar 


Protects Every Square Inch Of Your Building 


Turns On Lights Automatically 
Powerful Electronic Siren 


Low Cost Computerized 
Burglar Alarm System 
Home - Office - Business 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 

WHOLE BUILDING? 
Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


TURNS ON LIGHTS AUTOMATICALLY 


When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
of other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
sound)the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 


The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights. radio, etc.. 
terminals for connecting 
optional outside siren and " Th 
back-vp battery ( battery not MILII 
included); entry delay time : 
control and sensitivity control. 


The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (6?4" х 934" x 8") 
and weighs less than 67» pounds. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren, You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 
BATTERY BACK-UP 

Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


WARRANTY 


One year, 100% parts and labor when returned to factory post- 
paid. A five year extended warranty is available for a charge 


of $25.00. 
OUTSIDE SIREN 


The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from main alarm, they are available with 50 feet of 
wire for $29.95. (Connecting terminals are provided on the back 


of the alarm). 
30 DAY NO RISK TRIAL 


This is your opportunity to purchase an alarm system directly 
from the factory for only $239.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days of receipt for a com- 
plete refund. To order your Guardex 8000 alarm, CALL TOLL 
FREE to charge your credit card or send your check to 
Guardian Electronics, Inc. in the amount of $239.95 plus $4.95 
postage, handling and insurance. If you want the optional out- 
side siren, add $29.95. Optional outdoor 7” x 10" metal warning 
sign (stake not included) add $9.95. (California residents add 
6% sales tax.) 


(If you require more information, 
call during California business 
hours, Monday - Friday). 


master charge 


regiam 
_ VISA" 


Dealer Inquiries Invited 


CALL TOLL FREE 
(800) 423-5499 


California residents: 
(213) 889-1414 collect. 


GUARDIAN 


ELECTRONICS, INC. 
31117 Via Colinas, Dept. PS Westlake Village, Calif. 91361 


SUMMER 
SALE IS ON! 
SAVE BIG 
ON CASIO'S 
MARINER 


Now Only $36.95 


Three Different Mariner's Available | 
Buy from us now and get the best deal on Casio's 
Mariners. We will meet or beat any legitimate 
advertised price. We're offering tremendous savings. 
All Mariners such as the black resin case and band 
model, the stainless steel case and black resin band 
model, and the stainless steel band and case model are 
in stock and ready for immediate delivery. 


Survives To Depths of 330 feet! mE 
Now you can enjoy underwater exploration, swimming, 
2409. sailing and huge savings on Casio's Mariner. 
This highly sophisticated timepiece offers incredible 
durability and so much more. Not only is it built tough 
to withstand water to depths of 100 meters (approx. 
330 ft.), but you get a professional 1/100th of a second 
chronograph, a daily alarm, hourly chime, a 
countdown timer, 12 & 24 hour time, +15 second 
quartz accuracy per month, a 5 year battery, and 2 LCD 
displays which means the time is always shown. It's 
easy to see nothing compares. So why wait? Take 
advantage of our Super Summer Sale today—and 
SAVE. . .ЅАМЕ . . . SAVE! 

Buy with Confidence, . | 

e were and still are the first to offer you the Mariner 
with top service, price, and guaranteed satisfaction. If 
this product isn't everything you expect, return it in 
new condition within 30 days for a complete refund. 

One Free Phone Call Saves You Money. 

Charge customers call toll-free 24 hours a day. Order 
product #90 for watch in resin black case and band, 
only $36.95. Order product #95 for watch in stainless 
steel case and resin black band, only $54.95. Order 
product #98 for watch in stainless steel band and 
case, only $59.95. 


(800) 854-3831 so 4327481 


DW marketing 


international 


350-A Fischer Avenue Dept. G2 
Costa Mesa, California 92626 (714) 540-4444 


Call our toll-free number for дып service or send your check or 
money order or credit card info. Please allow time for checks to 
clear. We accept VISA, M.C., A.E., D.C. credit cards. Add $2.50 
for insured postage & handling for first product and $1.00 for each 
additional product. For UPS Blue Label "rush" service add $1.00 
Calif. residents add 6% sales tax. c DWS marketing international 1981 
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MOIORCYCLING 


By RAY HILL 


New Kawasaki super-bike 


Last year Suzuki delivered an explosive 
punch to the big-bore performance class 
with the GS 1100. It immediately became 
king of the super-bikes. 

This year Kawasaki landed a hard coun- 
terpunch: the GPz 1100. Recently | had a 
chance to ride it at Riverside Raceway in 
Riverside, Calif. Here’s what | learned: 

Its 1,089-cc four-cylinder DOHC engine 
uses a fuel-injection system instead of car- 
buretors. Throttle response is immediate 
and smooth throughout the power band. 
Brakes are predictably progressive in their 
operation and provide adequate stopping 
power at all speeds. 

Like its competitor, the Kawasaki 1100 
has outrageous acceleration and top- 
speed capabilities. At the end of River- 
side's back straight | was consistently hit- 
ting 140 mph (based on calculations made 
from the tachometer). On a longer straight 
the bike could probably do 150. 

Handling is equally impressive. The 
track has one 100-mph-plus sweeper with 
a bump in the middle of it. With many big 
street bikes, severe wallowing and a high 
level of fright would be the result of taking 
this turn at wide-open throttle. The big 
Kawasaki merely wiggled slightly. This is 
the best-handling large-displacement 
street bike available, even better than the 
good-handling GS 1100. 

However, it does have some drawbacks 
compared with the Suzuki GS. It's $400 
more expensive—$4,400 for the GPz, 
$4,000 for the GS. It uses more gas. And 
the fuel-injection system is not service- 
able by the owner. 

Still, the GPz 1100 is an awesome 
motorcycle, made for experienced riders. 
It's the new king in the super-bike king- 
dom, but only by a slight margin. Riding 


on the street at safe and legal speeds, you 
really can't perceive much difference 
between them. 


Boot soles for bikers 


Now Goodyear Shoe Products Division is 
using tire technology to make soles for 
motorcycle riding boots. They will soon 
be supplied to boot manufacturers and 
the repair trade. The sole uses an abra- 
sion-resistant compound similar to that of 
some racing tires. Its diamond-shaped 
outer half gives traction when the rider is 
supporting his bike while stopped. The 
instep groove keeps the rider's feet from 
slipping on the foot pegs. And the V- 
shaped inner edge of the sole keeps the 
foot from slipping on the brake pedal or 
gear-shift lever. At press time, boots with 
these soles were expected to be available 
by mid-1981. 


World's tiniest motorcycle? 


In Japan, Pocket-Bike racing is a big sport. 
A California company is hoping to popu- 
larize it here, too. The Pocket Bike weighs 
28 Ibs., has a 30-cc two-stroke engine, rear 
disc brake, recoil start, and automatic 
clutch. It costs about $600 and is sold by 
KenDee Distributing, 16011 Dalton Ave., 
Gardena, Calif. An excellent machine for 
youngsters to learn to ride on, it can also 
be ridden by adults. Maintenance costs 
should be minimal. 


Tank bag 


You don't have to have saddle bags, a lug- 
gage rack, and other assorted parapher- 
naliato go touring. All you need is the new 


n^ 


Tank Trunk from Eclipse (Box 7370C, Ann 
Arbor, Mich. 48107). Six separate com- 
partments have a total of 1,600 cubic 
inches of storage space. It's made of rug- 
ged Cordura nylon fabric and comes in 
black, red, or blue. A protective neoprene 
pad covers the motorcycle's gas tank. 
The Tank Trunk is $75. 


Car-like cruise control 


Until recently, motorcycle cruise controls 
held the throttle in one position: Speed 
decreased on uphills and increased on 
downhills. A new control, the Compensa- 
tor, ends all that. It varies throttle position 
to keep speed constant. The device costs 
$175 and mounts in a motorcycle's fairing. 
The Compensator is from Graham Street 
Metal, 13026 Raymer St., North Holly- 
wood, Calif. 91605. B 


| 


Recently, CB Magazine held an unprec- 
edented comparison showdown with the 12 
leading police radar detectors—some priced 
as high as $200. 

The $95 GUL Micro Scan outperformed 
them all. 

GUL provides you with valuable warning 
over a full 360°, even when approaching 


curves and hills. And it's sensitive enough to 
detect the new short pulse KR-11 radar. Its 


GUL's new remote anil, а great under-the-hood performer. 


Energy Saving Features 
e Reduce air cond. cost up to 35% 
e Safe non-electrically operated 
* No tools needed for installation 
e Easy 10 minute installation 
* Fully automatic 
* Weather resistant 
Laboratory tested and approved 
Fits all central air conditioners 
Increases cooling comfort 
Increases EER of your unit. 


The Energy Machine is a safe simple device which 
lowers operating costs of your central air conditioner 
and increases cooling efficiency of the unit; this is 
done by spraying droplets of water upon the hot 
condenser coils. The Energy Machine is fully 
automatic and can be attached easily by the average 
consumer. 


TT ëE ë 


. 2.50 delivery. Add 6% sales tax in CA. 


| In California 800 622-0733 


/ THE SHARPER IMAGE 


diecast case protects it from stray signals—the 
most common cause of false alarms. And GUL 
gives a double warning: radar activates 

a tone and red light. 

The under-the-hood model (pictured) is 
sealed against moisture and extreme temper- 
ature (installs in under an hour). Its remote 
warning panel (2" X 1") can be placed on 
visor or dash—neatly out of sight. The same 
dependable performance is also available in 
a dash-mounted model (conceals easily under 
a tissue box). Both measure 4" X 3" X 442". 
Instructions included. 120-day warranty. 

If you don't agree it's the finest electronic 
counter-intelligence you can own, return it 
within 30 days for a courteous refund. 


ORDER TOLL FREE. 


For temoto modul сеї, product #355 for 
$129; dash mount #131 for $95. Credit 
card holders use our toll-free number. 

Or send check for specified amount plus 


And please mention this magazine. 


260 California Street, Dept. О H 
San Francisco, CA 94111 е 
61981 The Sharper Image gt 


For a year's subscription to our d innovative products, иш. а dollar with your address. E 


„ Approx. 6" Dia. 


(INTRODUCTORY OFFER) 
(To place a credit card order only! 
Master Card or Visa) 
Order Toll-Free: 800-821-7700-EXT. 311 
Missouri Res. Call: 800-892-7655-EXT. 311 
or send coupon 


Energy Saving Products Development Corporation 
1226 Normandy Dr., Miami Beach, Florida 33141 
Phone: (305) 865-0834 


Please send Energy Machine at $89.95 
each. (Shipping and sales tax included) 

l've enclosed a check or money order for 
$ | payable to Energy Saving Products 
Development Corporation. 


Use charge card. O Visa О Master Card 
Credit Card # 

Exp. Date interbank # 

Name 

Address 

City State Zip 


Allow 4 to 6 weeks for delivery. 
Price effective through December 31, 1981 
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The inside story 
on those 


diesel 


troubles 


A diesel engine can be 
well made, yet still have 
serious problems 


By E. F. LINDSLEY 


Author Lindsley spent 25 years as the 
national director of technical and field 
services for a major manufacturer of 
diesel engines. 


Late in 1977 Oldsmobile started sell- 
ing the first diesel automobile ever 
mass-produced in America. To many 
eager motorists, buying it seemed a 
way to enjoy big-car comfort and 
small-car fuel economy. Since then, 
GM has captured more than half the 
domestic diesel-car market (which 
represents four percent of all U.S. car 
sales). Volkswagen, Mercedes, Audi, 
and Peugeot share most of the rest. 

Unfortunately, the Olds diesel has 
been dogged by many reports of seri- 
ous problems— stories of ruined projec- 
tion pumps and injectors, worn cams 
and valve lifters, cracked engine 
blocks, and even broken crankshafts. 
There were charges that Olds had 
merely converted a gasoline engine to 
a diesel, and claims that inferior 
materials were being used. 

J. D. Power and Associates in Los 
Angeles conducted a survey of 1978 
Olds diesel owners. "Of those sur- 
veyed, 73 percent encountered one or 
more major engine problems," says 
David Power. 

How much truth is there to these 
stories? And why have we been hear- 
ing little about problems with foreign 
diesels such as the Mercedes, which 
has been sold in America for many 
years? 

To find out, I talked to diesel-car 
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owners, dealer service managers, me- 
chanics, zone managers, and automo- 


` tive engineers. Not surprisingly, the 


stories I heard were familiar, almost 
identical to the stories and problems 
I'd encountered during the early years 
when diesels were introduced in com- 
mercial trucking and construction. 

From it all I formed these broad con- 
clusions. The Olds diesel had suffered 
from: an involved combination of orig- 
inal design attitudes; a lack of techni- 
cal know-how at the dealer and zone 
level; a fuel-supply market set up for 
professional diesel operators instead 
of car owners; an unforeseen, massive 
dislocation of diesel-fuel supplies just 
as the cars hit the market; and drivers 
who simply didn't understand the 
vital differences between a gasoline 
and a diesel engine. 


Design 


The original design concept of the 
Olds diesel —whom it was designed for 
and how it was designed—resulted in 
many of the problems encountered by 
its owners. Compare, for example, two 
separate statements from Oldsmobile 
engineers. One was made recently 
when I talked with Frank Ball, Olds- 
mobile's assistant chief engineer. The 
other was made in 1977 when I talked 
with Paul Mutty, project engineer on 
the Olds diesel. 

In the most recent interview, Frank 
Ball and I discussed the diesel's slower 
acceleration, cold-weather starting, 
and noisy operation. Ball said, "A die- 
sel is not a direct replacement for a 
gasoline engine. If you're willing to 
put up with its idiosyncrasies, then 
you'll get 25 to 30 percent better econ- 
omy out of it." 

This was a startling shift from the 
original design viewpoint expressed 
by Mutty three years ago [PS, Jan. 


"8: "We took the attitude that the 
operator of this vehicle knows how to 
drive—that's all. It's important to him 
that he doesn't have to lift the hood to 
do something mechanical." (At the 
time Га been asking him about filters 
and water drains.) To me, this was the 
first hint that trouble might loom 
down the road. My experience had 
been that a diesel simply can't be 
treated as casually as a gasoline 
engine. 

My misgivings were based on three 
ofthe major differences between a die- 
sel engine and a gasoline engine: 

€ The diesel is a high-compression 
engine that uses fuel injection instead 
of spark plugs to cause combustion. 

® The engine uses diesel fuel in- 
stead of gasoline. 

€ Lubricating oil for a diesel must 
dothings that lubricating oil for a gas- 
oline engine can't do. 

Let's take a closer look. 
Durability 

High compression requires that a 
diesel engine be sturdier than a gaso- 
line engine. The Olds diesel is sturdier 
and, contrary to popular belief, differ- 
ent from the gasoline V8 from which it 
is derived. 

Crankshaft mains and crankpins 
аге 2 inch bigger on the diesel, three 
inches instead of 2% inches. The 
crankcase is heavier, and the cylinder 
head is totally new and distinctly die- 
sel. Piston pins are full-floating, not 
pressed-in like those on gas engines. 
` Sure, the Olds looks superficially 
like a gasoline engine. It had to go 
under the same hood, fit the same bolt 
holes, and go down the same V8 
machining line. There was no way it 
could look a lot different, and there 
was no reason why it should. 

Continued 
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Е If youre tired of hot, biting 

F pipe tobaccos...now you can 

take comfort in knowing there's 

P a good tasting aromatic specially 

' blended to smoke cool. To always 
satisfy. Pipe after pipe. New Royal 
Comfort. If its a cool smoke 

you seek...take Comfort. 
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с, | .goes from fuel pump. through. optional.” 
© fuel -heater (for de-waxing cold fuel) 
at бов n Teaching the fuel fitar, d gag Ei 


Unfortunately, as Ball acknowl- 
edged, in earlier engines there were 
premature crankshaft and piston-pin 
failures. These were caused by poros- 
ity problems in crankshafts and built- 
in surface stresses resulting from the 


piston-pin grinding process. "These 
happened in a very short period of 
time. They're all behind us now,” Ball 
Says. 

The engine is adequate in structure 
for passenger-car use. But it is not an 
industrial engine and should not be 
thought of as such. It was designed to 
have about the same life as a gasoline 
engine in an ordinary passenger car. 

Why do truck diesels, then, com- 
monly last 300,000 to 500,000 miles 
and longer? Because of the way 
they're treated and the way they're 
made. Industrial engines receive 
skilled care and maintenance, used- 
oil analyses, and have a skilled opera- 
tor who uses the gears to keep engine 
rpm in a narrow range. The engines 
themselves usually have forged 
crankshafts, replaceable cylinder 
sleeves, special valve inserts, super- 
quality bearing materials, and other 
features, including size, weight, and 
rpm limitations, all of which would 
make the engine cost more than the 
car itself. 


Fuel injection 

One thing both the industrial and 
automotive diesel engines share 15 an 
expensive fuel-injection system. This 
includes a highly sophisticated fuel- 
injection pump, which causes precise- 
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ly controlled amounts of fuel to shoot 
out of the injectors into the combus- 
tion chambers at precisely the right 
times. Contrary to what some believe, 
there is no evidence that anything is 
wrong with the injection pump or 
injectors on the Olds diesel, although 
there have been reported failures of 
these items. 

In fact the Roosa pump used in the 
Olds has a highly successful history in 
thousands of engines used for the 
roughest kinds of industrial service. 
But there are important and enor- 
mous differences between a carbure- 
tor and a fuel-injection pump that can- 
not be ignored if a long and trouble- 
free life is expected. 

A carburetor is essentially a pot 
with a series of holes for the gasoline 
to flow through. Some carburetor 
parts do move, but very little and 
under very low pressure. About the 
worst that can happen is for a carbu- 
retor to get plugged with dirt so it has 
to be cleaned out. 

But a diesel-engine injection pump 
has many moving parts. They are pre- 
cisely fitted—some to a tenth of a thou- 
sandth of an inch—and work at a pres- 
sure of 1,500—2,000 pounds per square 
inch. Moreover, a diesel pump controls 
not only fuel quantity but also the all- 
important combustion timing. Diesel 
timing is much more critical than 
spark timing. Improper diesel timing, 
even by a few degrees, can cause 
extremely high peak combustion pres- 
sures and quickly wreck the engine. 

The distributor-type pump used in 
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the Olds, with the primary fuel-deliv- 
ery pump, timing advance, pumping 
plungers, and fuel-quantity governor, 
all built into a single unit, typifies this 
vulnerability. If dirt, water, and fuel 
gum are delivered to the pump's inte- 
rior, its precise and delicate parts will 
be destroyed. The process can cause 
destruction far beyond the pump, as 
well. This brings us to the next impor- 
tant difference between a gasoline 
engine and a diesel. 


Diesel engine, diesel fuel 

Dirt and water are common in diesel 
fuel for a variety of reasons, including 
the way diesel fuel is made, stored, 
and transported. Diesel fuel is a much 
less standardized product than gaso- 
line. The chemistry and characteris- 
tics vary according to refinery, refin- 
ery practices at the moment, crude 
source, and region of manufacture. Its 
cetane rating, for example, can vary 
significantly. 

Cetane is a measure of a diesel fuel's 
ignitability [PS, Sept. '79]. It has a 
profound influence on starting, noise, 
engine roughness, deposits, and car 
performance. The minimum cetane is 
40 for both number-one and number- 
two diesel fuel in American Society for 
Testing Materials (ASTM) standard 
D-975. Theoretically, all diesel-fuel 
products meet this standard. But 
there is no law compelling them to do 
so, and sometimes they don't. 

Actually, 40 is quite low. Most 
small, high-speed diesels start and 
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It's no longer enough to be 
just a programmer or a technician. 
With microcomputers moving 
into the fabric of our lives (over 
250,000 of the TRS-80™ alone have 
been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 


covering the complete world of the more effective programs. And, with ad- 


vanced programming skills, the techni- 


microcomputer. | cian can test and debug systems quickly 
Learn At Home and easil 
in Your Spare Time И 


Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn 
S at your convenience, at your own pace. 

E Yet you're always backed by the NRI 
| staff and your instructor, answering 
questions, giving you guidance, and 
available for special help if you need it. 
You Get Your Own Computer 
to Learn On and Keep 

NRI training is hands-on train- 
ing, with practical experiments and 
demonstrations as the very foundation 
of your knowledge. You don’t just pro- 
gram your computer, you go inside 
it... watch how circuits interact. ..inter- 
face with other systems...gain a real 
insight into its nature. 

You also work with an advanced 
liquid crystal display hand-held multi- 
meter and the NRI Discovery Lab, per- 
forming over 60 separate experiments. 
You learn troubleshooting procedures 


With NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler, 


Training includes new TRS-80 Model III micro- 
computer, 6-function LCD Beckman multimeter, 
and the NRI Discovery Lab with hundreds of 
tests and experiments. 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


Now NRI takes you inside the 
new TRS-80 Model Ill microcomputer 
to train you at home as the 

omputer specialist! 


and gain greater understanding of the 
information. Both microcomputer and 
equipment come as part of your training 
for you to use and keep. 
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No Salesman Will Call 
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on the latest model of the world's most 
popular computer. If card has been used, 
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Diesel troubles 
[Continued] 


run much better on at least 50 cetane. 
Unfortunately, unlike octane rating 
for gasoline, you're not likely to find 
cetane rating posted on the fuel 
pump. 

Another important aspect of diesel 
fuel is its cloud point—the tempera- 
ture at which wax becomes visible in 
the fuel. Wax can plug filters and 
reduce an engine's performance. Olds 
says this will not happen if the fuel is 
properly winterized and if drivers fol- 
low their owner's manuals. 

Here, again, the fuel specifications 
are not written with the consumer in 
mind. The actual cloud-point temper- 
ature is not given in ASTM standards. 
According to ASTM D-975, "appropri- 
ate low-temperature operability 
should be agreed on between the sup- 
plier and the purchaser." 

Perhaps the purchasing agent for a 
bus fleet can make such an agree- 
ment, but a car driver anxiously scan- 
ning roadside signs for a station sell- 
ing diesel fuel certainly cannot. 

When scarce diesel fuel was being 
shunted from coast to coast and the 
vendors were dredging the bottoms of 
tank and barges, bad fuel became a 
real problem. Unfortunately, this 
happened right at the time Oldsmo- 
bile introduced its diesel cars. As 
Frank Ball relates, “There was a tank- 


er headed for South America that got — 


diverted to Boston in the middle of 
winter. That stuff was terrible. Cloud 
points were up to 30 degrees. Of 
course, being the new kid on the block, 
our cars were blamed for it.” 

What all this means is that an auto- 
motive diesel must have a very effi- 
cient filtration system to decrease its 
chances of being harmed by bad fuel. 
There must also be a means for the car 
owner to check for water and to drain 
it out of the fuel if necessary. When I 
set out to drive our PS test car, a "78 
Olds diesel, coast to coast and back, I 
searched diligently for a fuel-system 
water drain, but found none. 

In contrast, Mercedes, VW, and 
Peugeot each have means of draining 
water from the filter. The VW and 
Peugeot injection pumps use a differ- 
ent pumping action, but otherwise 
resemble the Olds pump in that all of 


. its major controls are internal. 


Mercedes, on the other hand, has an 
entirely different type of pump; it may 
be one of the reasons why the Mer- 
cedes diesel has somehow survived, 
often in some very rough environ- 
ments, since 1936. The Mercedes 
pump is the same basic multi-plunger 
pump that has been widely used in 
construction and industrial engines 


for 50 years. It's called a multi-plung- 
er pump because it has a separate 
plunger for each cylinder. The Olds 
pump has a single pair of plungers 
that must supply all eight cylinders. 
So the Mercedes plungers get less 
work and wear. 

The critically important timing- 
advance mechanism on the Mercedes 
pump is massive. It's mounted on the 
pump drive shaft up in the engine 
gear cover where it is lubricated by 
engine oil. This eliminates the poten- 
tial for sticking because of water or 
fuel gum. The governor, too, so impor- 
tant in regulating the fuel that enters 
the combustion chamber, is a separate 
device, mounted on the back of the 
pump and lubricated by its own oil 
supply. And, finally, the cams and lift- 
ers within the pump are also oil-lubri- 
cated by a reservoir in the bottom of 
the pump housing. In the Olds pump 
these items are lubricated only by the 
fuel. True, the Bosch pump on the 
Mercedes is heavy and bulky, but it 
probably tolerates bad fuel better. 

À natural question, of course, is if 
the Olds injection pump was prone to 
water and bad-fuel problems, how did 
essentially the same pump build up 
such a long and successful history on 
farm and industrial engines? A num- 
ber of Olds owners I talked with were 
farmers; their comments may provide 
the answer. 

They all pointed out that a diesel 
car is a natural choice when you have 
a 1,000 gallon tank of diesel fuel out 
by the barn. But they routinely put 
filters with a drain both on their stor- 
age tanks and in the automobile itself. 
They already know what car owners, 
accustomed to clean, almost standard- 
ized gasoline from any pump, are 
learning. 

The distribution of diesel fuel has 
grown along its own patterns for pro 
users rather than drivers. This goes 
back in time to early diesels that were 
expected to burn almost anything; 
their owners routinely fitted them 
with water traps, scrubbers, centri- 
fuges, and huge filters. 

What happens when bad fuel isn't 
properly filtered? In a typical scenar- 
io, accumulated water goes from the 
tank into the injection pump. Perhaps 
the fuel is old and gummy. Maybe the 
owner doesn't drive for a day or two or 
the car sits in an airport lot. 

In any case, governor, fuel-me- 
tering parts, and pumping plungers 
stick or corrode. Later some of these 
parts hang up, perhaps only for sec- 
onds, but during that time too much 
fuel is injected and at the wrong time. 


For a brief moment peak combustion 
pressures overcome the head-bolt ten- 
sion or break down the head gasket. 
The owner may sense nothing but a 
momentary shudder or stumble and a 
cloud of black smoke, but a cascade 
effect is now at work. The damaged 
head gasket lets cooling water seep in 
above the piston. Being a diesel, the 
clearance between piston crown and 
cylinder head is close, and the incom- 
pressible water won't budge when the 
piston crosses top center. Something 
must give—perhaps the piston, per- 
haps the connecting rod, perhaps a 
crankpin yields in a hairline crack. 
Continued running makes ultimate 
engine destruction inevitable. 


Lubricating oil 


The Olds story is also tied closely to 
improper lubricating oil. Many new 
diesel owners are amazed at how black 
the oil turns in just a few miles. The 
blackness comes from carbon and oth- 
er combustion residues, and is not 
harmful if the oil is made for diesel 
service and is changed on schedule. 
But these residues can and do interact 
with oil additives, and one of the 
results is that they inhibit the effec- 
tiveness of the anti-scuff additive. 
When this happens the areas of con- 
centrated load, especially the cam 
lobes and lifters, can quickly scuff and 
wear away. 

GM was aware of these possibilities 
and wisely stressed oil changes at 
3,000 miles. But in my own test drive I 
was unable to find a single Oldsmobile 
garage with the proper CD oil made 
for use in diese] engines. I had to 
search it out at an International 
truck dealer and take the oil to the 
Olds agency to get it changed. This, of 
course, was several years ago, but one 
can only speculate on how many Olds 
owners left their cars at their favorite 
local filling stations with instructions 
to “change the oil,” only to wind up 
with gasoline-engine oil. 

Another aspect is that unlike the 
closely tailored oil-performance speci- 
fications for passenger-car gasoline- 
engine oil [PS, April], there are no 
passenger-car diesel-oil qualification 
tests. Oil meeting the CD specs is 
actually qualified under Caterpillar 
Tractor Co. requirements and meets 
military specs. How closely the lube 
needs of a passenger-car diesel run- 
ning in freeway traffic compare with 
those of an industrial diesel running 
at more or less fixed governed speed 
appears to be a question yet to be 
explored. (For 1980 Olds diesels GM 


Continued 


Webcor carries 
no-cord telephoning 
to perfection. 


ped their latest model with a base-to-remote 


> oT WAY TO CUT 


Webcor is the 
one cordless that 


GORD. works as well asa 


conventional phone. In a recent Popular 


ft. (10 acre) range. 


intercom (no other cordless phone has it). 
And full duplex electronics (means both 
parties can talk simultaneously). Now place 
x or receive calls anywhere in 
м. or around your home or 
yard—even at the neigh- 


Electronics test every cordless compared 
showed some level of interference. Too new to 
be included in the magazine showdown, we 
put the advanced Webcor to the challenge 
ourselves—and in every case it proved com- 
pletely free of static and interference. 


V bors—over a full 700 Base station plugs into AC outlet and 
F "S 8 Fits your ear comfortably your standard modular telephone jack. The 


ll-oz hand set recharges at the base (one 
recharge lasts for weeks) or at any AC outlet, 
with standard adaptor. Also features Auto- 
Redial, High/Low Volume, Low Battery Light, 
belt clip. 90 day warranty and The Sharper 
Image's full 30 day no-obligation home trial. 


ORDER TOLL FREE 


Order product 4509. Credit card 
holders may use our toll-free number. Or 
send check for $199 plus $3.50 delivery 

(in CA, add $11.94 sales tax). Please 
mention this magazine. E: 


800 227-3436 н 
A In California 800-622-0733 
| Alaska and Hawaii 800-227- 3826 ` 


j^ Er Е 
е 
tr 


: like а conventional phone. 


260 California St., Dept. 05] 
San Francisco, CÀ 94111 
©1981 The Sharper Image 


"Homeowners: why take B 
these 5| costly 
power failure risks? 


SPOILED FOOD thawing in your freezer 
and refrigerator. All that meat and lovingly 
home-grown produce — lost! 
FLOODED BASEMENT when your 
sump pump fails can cause expensive 
furnace repairs. TE 
FROZEN PIPES that burst — you shuddee 

to think of the replacement cost. 
NO WATER for washing, cooking, flushing. 


NO LIGHTS, no warmth, no comfort. Will 
you be forced to move out till the power's 
restored? 

THE NEW Zind GARDEN WAY 
GENERATOR frees you forever from these 
worries and unexpected costs. This rugged, re- 
liable machine attaches directly to your house 
wiring. restores essential power. — аы 


.AND IT'S PORTABLE! =" 
Wheel it anywhere around your 
place to deliver power for doz- 
ens of outdoor projects where 
extension. cords won't reach. 
Ideal for powering drills, circular 
saws, pumps, hedge trimmers, 
and much more. | | DEN WAY GENERATOR. 

Ыы ЕМЕКСЕМСҮ POWER whenever Ное Power W Voreet | Мате 
you need it to figure your eme 
e PORTABLE POWER wherever power needs PLUS ‘full | Address 
| you want it color brochure. Mail cou- | і 
t, Garden Way Inc. 1981 Роп today: [| —————— Áo 


E] H 


F^] [S]. [4] 


| JE Dept. A1334G Charlotte, Vermont 05445 


| Y ES, please rush me by first class mail my 
| FREE Power Rater Worksheet plus full de- 
| tails about the eU iced versatile GAR- 


БЕНИН кышын тыын — ЫН р  — ЫШ 


Diesel troubles 
[Continued] 


Roller lifters replace original flat lifters. 
As the cam lobe revolves, lifter roller 
turns easily. This reduces scuffing ten- 
dencies considerably, helping it extend 
maximum oil-drain intervals from 3,000 
miles to 5,000 miles. 


recommends SECC oil; for 1981 die- 
sels, SECC/SFCC/SFCD.) 


Lack of expertise 


Another problem is that most auto- 
mobile mechanics aren't really quali- 
fied to work on diesels. In my talks 
with mechanics I found none who 
knew how the primary fuel pressure, 
governor setting, fuel-delivery quan- 
tity, and cam advance really worked 
together in the Roosa injection pump. 
Some mechanics described efforts to 
smooth out roughness by adjusting 
injector release pressure—a distinct 
no-no. When I asked how they checked 
cam advance I found none who knew 
or had the tools needed. 

The usual answer was that if they 
had injection-pump trouble they re- 
placed the pump or injectors and sent 
the ailing parts off to a diesel special- 
ist shop. 

The flaw in this is that the mechan- 
ic never makes a diagnosis of the real 
trouble, and whatever caused the ini- 
tial loss of an expensive pump can 
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happen again. There’s no way that a 
pump repairman working on hun- 
dreds of pumps in a distant shop can 
relate his findings on a given unit 
back to a specific customer's car and 
its symptoms. 

To really trouble-shoot a diesel 
requires tools I did not find at the local 
Olds dealerships. Among such tools 
are pressure gauges able to read not 
only compression pressure but actual 
combustion pressures; injector-test- 
ing pumps to check injector release 
pressure and observe the spray pat- 
tern; pyrometers to measure individu- 
al cylinder exhaust temperatures; 
gauges to check torque-converter stall 
vs. input rpm; individual special tools 
for the injection pump; or a calibration 
stand for the pump itself. 

Azone manager told me that a num- 
ber of his dealers are now considering 
setting up a pump- and injector-repair 
facility. This would help greatly, but 
it's easy to see why a dealer would be 
reluctant to spend the money to train 
several mechanics and invest in a 


Aftermarket filter that's professionally 
installed may be a good idea. Chicago 
Rawhide Manufacturing Co. (Elgin, Ill.) 
makes this one. Cross section of the fil- 
ter, left: Pleated part traps contami- 
nants, inner part removes water. Olds- 
mobile, however, does not recommend 
such add-on filters. 


costly, dust-free shop filled with the 
expensive equipment needed. 


Improvements 


Olds has made some changes for 
1981. They include: 

9 A water sensor in the fuel tank 
that flashes a warning light when 
about three gallons of water has accu- 
mulated. Water removal is a simple 
procedure at the dealer's but still is 
not for the average owner. 

€ An optional automatic fuel-line 
heater to prevent wax from blocking 
the filter, and a redirection of the 
return fuel flow so it warms the filter 
sock in the tank. 

€ Improved seals and gaskets to 
help reduce oil leaks. 

€ Revised studs and bolts and im- 
proved torquing procedures during 
assembly, plus improved head gaskets 
to resist leakage at the head. 

GM hopes that such changes, along 
with more experience and a better 
informed public, will make its diesel 
trouble a thing of the past. 


The ancient civilizations of the world 
knew this symbol meant barter and 
trade. This symbol is the logo of a 
new idea to lower the cost of living. 
Barter has been in existence since man 
began to trade. Barter enabled those 

ultures, and it's people, without a 
monetary system or precious metals to 
use their skills and resources to 
for merchandise and services without 
currency. Barter, as previewed on 
“The Phil Donahue Show” late Febru- 
ary of 1981, played an important role in 
the founding of America. From the 
time the colonists stood on the shores 
of this new country to the present, 


friends and family continue to help one | 


another in various do-it-yourself proj- 
ects to help keep costs down. But, — 
there are times when you can't do-it- 
yourself or org to pay someone. So 
what do you do? Do as large corpora- 
tions are doing to lower their costs, 
barter your skill, talent or product. 

A NEW IDEA! THE SERVICE EX- 
CHANGE ASSOCIATION". .an organiza- 
tion dedicated to lowering the cost of 
living that gives everyone the opportunity 
to have access to thousands of da ars of 

oods and services by helping one another. 
By listing your skills, talents, products or 
desire to work, you become part of a new 
economic revolution created to fight the 
outrageous escalating costs of goods and 
services, with the added benefit of making 
new friends and helping one another. 

“THOUSANDS AND THOUSANDS OF 
DOLLARS OF GOODS AND SERVICES 
AVAILABLE” 

THIS IS NO GET RICH QUICK 
SCHEME... this will not make you rich 
but will enable you to cut your cost of 
living by having access to goods and serv- 
ices way below market value that you 
would not be able to afford on your pres- 
ent salary or budget. 

PRINCIPLE BEHIND DEVELOPMENT 
... this Association is making an honest 
effort to get people to make new friends 
and save money doing it. The Association's 
motto is “ONE HAND WASHES THE 
OTHER;" and it tells all. We have all 
done things to help our family and friends 
from painting a house to fixing a neighbors 
car. All help given without the need for 
money, but repaid with the knowledge 
help would be available when needed in 
return. This is what the Association is all 
about. 

WHO JOINS...everyone has something 
to offer, i.e. bricklayers, lawyers, carpen- 
ters, doctors, students, housewives, engi- 
neers, ete. Anyone that has been hit by 
inflation. You don't have to be a profession- 
ally skilled person such as a doctor or an 
electrician—you could be an amateur magi- 
cian, a housewife who can bake well or even 
a student who cuts grass or babysits... 
maybe a stockbroker whose hobby is fixing 
cars or just anyone whos willing to work 

. Again, everyone has something to 
offer...its that simple, as everyone m 
been hit hard by inflation including the 
higher paid professionals. They are as much 
ا‎ about a high repair bill as you 
and I. 


IT'S SIMPLE TO JOIN... unlike other 
barter organizations there are no fran- 
chises or continuing middlemen costs. For 
$30 you become a first year member of the 
Association. Thereafter, $20 a year will 
keep your иштеш г. Just fill out 
the registration form below giving your 
name, address, phone number and work 
specialty or products available for barter 
and return the form pledging to honor the 
simple rules of honesty, integrity, and to 
fulfill your commitment to vour bartering 
partner. 

BY RETURN MAIL... you will receive: 
1. The Association membership card iden- 
tifying membership, which must be 
presented between bartering members. 

2. A finely crafted pin designating the 
symbol of trade that has been displayed in 
this ad. This pin is the symbol of your 

and wear it proudly; for it‏ ا 
will identify you to other elub members for‏ 
the purpose of bartering. The purpose of‏ 
this pin is to eliminate the ancorifortable‏ 
feeling that a member might have in ask-‏ 
ing someone to barter, ie. at flea markets,‏ 
stores, auctions, etc.‏ 

3. MOST IMPORTANTLY... you will re- 
ceive, THE BARTER BOOK, an exten- 
sive confidential directory of thousands* of 
names, addresses and phone numbers of 
people in your area, listed by specialties 
who want to exchange their goods and 
services with you. The directory is simple 
to use. For cog ee if you need a 
plumber, since all listed are willing to bar- 
ter, select one from the several listed with 
whom you have a mutual interest and bar- 


"Estimated 


DO YOU RECOGNIZE 


THIS SYMBOL? 


ter. There are no middlemen, broker fees, 
credit units or set retail prices. The pur- 
pose of this Association 18 to save its 
members money. The Association strongly 
feels that goods and services bartered at 
full set retail with middlemen costs and 
credit units, etc. becomes complicated and 
costly to its members plus it defeats the 
oal of the Association. Payment is estab- 
ished between the bartering parties 
without outside interference as it should 
be. The directory will be a looseleaf binder 


. 80 that additional names of members can 


be sent to you as memberships are 
received. 

JOIN US:..and the hundreds of thou- 
sands that have turned to bartering in 
order to have a better lifestyle for them- 
selves or their families. As quoted in the 
"New York Times," Einstein once said— "If 
I had my life to live over again, I would 
elect to be a trader of goods rather than a 
student of science. I think barter is a 
noble thing.” A Gannett newspaper, The 
Courier News, article states “Barter Re- 
turns As Inflation Fighter.” These are just 
some of the many articles published every 
day about the immense popularity of bar- 
ter. The first use of the Association’. 
directory will pay back the cost of mem- 
bership. The Association will not only help 
you to acquire the things you need, but 
open up a new world of friends that you 
can call upon when help is needed or when 
your help is needed. We all have the same 
idea in mind...saving money! This Asso- 
ciation is long overdue. For the cost of a 
dinner for two, or the cost of taking a 
family to a movie or sporting event, you 
can improve your standard of living by 
helping each other help ourselves. It's 
more than just barter... it's friendship and 
caring, something that seems to have been 
forgotten in the last couple of years and is 
something we sorely need to get back to. 

A THOUGHT...in a Reader's Digest ar- 
ticle, a person's luck is directly proportio- 
nate to the number of people a person 
knows who ean present various oppor- 
tunities. Prevention magazine stated, 
March 1981, "People who need people may 
not only be the luckiest people in the 
world, but they may also be among the 
healthiest." If this is true, The Service 
Exchange Association will make you one of 
the [еен and healthiest people in the 
world. 
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SCIENCE 


NEWSFRON 


By ARTHUR FISHER 


Sicilian solar plant 

This solar power plant using a central tow- 
er, in Adrano, Sicily, is the first in the 
world to feed electricity into a national 
grid. The one-megawatt plant has a reflec- 
tor field of 182 heliostats, or sun-following 
mirrors. They focus sunlight onto a steam 
generator at the top of the tower. The 
steam is then piped down to a turbine, 
which generates electricity. 

Each heliostat consists of eight flat mir- 
rors, angled so the array forms a shallow, 
concentrating parabola. A central com- 
puter tracks the individual reflectors pre- 
cisely as the sun moves through the sky, 
then parks them face down at night to pro- 
tect them from dirt and other damage. 
Surplus solar heat is stored in thermal salt 
tanks. These can be tapped during over- 
cast or rainy periods, or usedto stretch the 
working day after sunset. Most of the 
equipment was supplied by the firm of 
Messerschmidt-Bolkow-Blohm in Mu- 
nich, Germany. 


Wind tunnel for buildings 


The two photos at right show an overall 
view and then an inside look at an English 
wind tunnel built to test the aerodynamic 
qualities of tall buildings at the design 
stage—before they go up and create prob- 
lems. If these properties are not foreseen, 
tall buildings can turn pedestrian plazas 
into maelstroms, because they set up 
fierce turbulence. Some buildings have 
created wind patterns that literally 
plucked out their windows. 
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To avoid these unpleasant surprises, 
wind engineers use tunnels like this one, 
designed and used by Britain's Building 
Research Establishment in Garston, Wat- 
ford. А scale model of the tall building and 
surrounding lower ones in the city under 
study is set on a turntable that moves into 
the test section. A turbulent atmospheric 
boundary layer appropriate for the sur- 
rounding area is created by tapered 
roughness pegs arrayed on the floor panel 
ahead of the model. (Both pegs and model 
can be seen in the photo at far right.) A fan 
sucks air through the tunnel at speeds up 
to 50 mph, with the disturbed flow simu- 
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lating actual conditions at the site. 
Changes in wind direction can be duplicat- 
ed merely by rotating the turntable. Engi- 
neers measure building strains and wind 
speed and pressure on or near the model 
with a variety of instruments. They then 
extrapolate to project the actual effect on 
a full-scale building. 


Pictures with heavy ions 


Two biologists at Lawrence Berkeley Lab- 
oratory, Cornelius Tobias and Gerhard 
Kraft, have invented a new microscopy 
technique and thereby succeeded in mak- 
ing exquisitely detailed pictures of chro- 
mosomes and other minute structures in 
living cells. 

The new research tool is called heavy- 
ion microscopy; it can visualize internal 
cell structures that are beyond the capa- 
bility of even the most advanced electron 
microscopes. Conventional optical micro- - 
scopes are, of course, limited by the wave- 
length of light—to objects larger than 
5,000 angstroms. And the beams of elec- 
tron microscopes are easily scattered, so 
they can be used only to scan the surface 
of an object or to penetrate only a thin sec- 
tion. But, by using nuclear beams from 
two cyclotron accelerators, the LBL team 
discovered it could employ the novel 
properties of heavy ions—accelerated nu- 
clear particles of elements such as argon. 
Not only do heavy-ion beams have a 
much shorter wavelength than light and 
can thus image at much higher magnifica- 
tions, but they overcome the handicaps of 
electron beams. 

“We actually use the ion beam to make 
a solid, three-dimensional replica of the 
cell," says Tobias. "The ions pass through 
the cell sample and into a sheet of solid 
mica. As they strike various densities of 
cell matter the ions get slowed to varying 
speeds, and they penetrate the mica to 
varying depths. These ions change the 
composition of the mica in areas where 
they bombard it. Next you dip the mica in 
a solvent, and these irradiated areas dis- 
solve away. All that's left is a sort of con- 
toured impression of the cell, carved in 
the mica. We take this cell replica, scan it 

Continued 


HP-33C, 34C, & 38C 
| with Continuous Memory 
Theyre ready when 


These advanced programmable calcu- 
lators from Hewlett-Packard retain your 
data and programs even after they've 
been turned off. Just think how much 
more quickly and easily you'll be able 
to solve your business or scientific 
problems. 

But these remarkable calculators do 
more than just remember. Consider the 
HP-34C, for instance. It provides up to 
210 program lines. Up to 3 keystroke 
instructions are automatically merged 
into one program line, expanding 
memory to the equivalent of 370 pro- 
gram lines. And editing is a snap. The 
HP-34C's editing features let you review 
your programs and insert or delete 
instructions as needed. The HP-34C 
also has two special function keys, Solve 
and Integrate, to determine the roots of 
an equation or compute the definite 
integrals of a function. 

Hewlett-Packard supports the  . 
HP-33C, 34C and 38C with the most 
comprehensive instruction manuals 
and software solutions to problems for 
science, engineering and business 
applications. 

Visit a Hewlett-Packard dealer now 
and experience the advantages of 
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o ) : | Continuous Memory in one of these 

п orn; ло ENG I | outstanding calculators. 

A M е сзз EH | HP-33C Programmable Scientific with Continuous 
m — i} Memory. New low price $90* 
AU z a HP-34C Advanced Programmable Scientific with 

ху 1 GTO STO ro I ICL h Continuous Memory $150* 

М -e — — HP-38C Advanced Pinanti Hioannimaiéc with 

СЕХ РАСЫ REG Г Continuous Memory $150* 


For details and the address of your 


тй nearest HP dealer, CALL TOLL-FREE 


m ER gym ки! 800-547-3400, Department 285A, 
sa га = except from Hawaii or Alaska. In Oregon, 
ER ER F3 | | call 758-1010. Or write to Hewlett- 


Packard, 1000 N.E. Circle Blvd., 
Corvallis, OR 97330, Dept. 285A. 


*Suyvested retail price excluding applicable state and local 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


пе av, per cigarette, 


9 mg. ‘tar’, 0..B mg. nicot 


FFC Report Jan. '8D. 
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effective 


weapon. | 


ainst 


fight to keep 
energy costs 
down has 
become a losing 
battle, arm 
yourself with a 
new weapon — 
Lifetime " brand 
caulk from Red Devil. 
Made of tough acrylic 
and moisture repellent 
silicone, Lifetime is one of the 
best and most economical ways 
to help save energy. And Life- 
time is the only caulk warranteed 
for as long as you own your home. 
To find out how Lifetime can 
help you save energy, ask for our 
booklet “Lifetime caulk is here" 
anywhere Red Devil products are 
sold. Or send a stamped, self- 
addressed, business-size enve- 
lope to: Red Devil Inc., Box 155L, 
Union, NJ 07083. With our 
Lifetime brand caulk and booklet 
you can win this battle on the 
home front. 


® 


Red Devil 


Red Devil, Inc., Union, NJ 07083 


WE'RE SOLD ON QUALITY. 


Science newsfront 


[Continued] 


with an electron microscope, and get an 
extraordinary image. Overall, this two- 
step technique tells us more about the 
shape and density of the living cell than 
any other imaging technique we've ever 
used." 


CT scanner for coal 


What's wrong with the photo at right? You 
may recognize the large device as a com- 
puted tomography scanner—a CT scanner 
for short, often pictured in these pages. It 
is one of the most sophisticated of all 
medical diagnostic machines, capable of 
assembling X-ray "slices" of a patient's 
brain or other organs into composites. 
In this picture, however, it's not a 
patient that's being slid into the scanner 
for diagnosis, but a specially built furnace. 
And the yield from the unusual experi- 
ment is man's first look inside a chunk of 
coal that is being heated and gasified. The 
X-ray images, shown above, clearly detail 
a coal lump's progress from a relatively 
dense solid (1) when the temperature is 
212 degrees F, through expansion and 
melting as it is heated (2 and 3) until it 
decomposes to a frothy-looking foam as 
the temperature reaches 750 deg. (4). 
The technique was pioneered by Dr. 
Donald H. Maylotte, a chemical physicist 
at General Electric's Research and Devel- 
opment Center in Schenectady, N.Y. He 
explains that the observed change in den- 
sity is due largely to "cracking" of the 
coal, which is a complex substance made 
up of carbon, hydrogen, oxygen, and a 
number of minerals and organic 
materials. At about 750 degrees, the 
organic materials begin to decompose, 
and chemical bonds become weak, result- 
ing in the release of hydrogen, methane, 
hydrogen sulfide, and other hydrocar- 
bons. The first-ever pictures were made as 
part of GE's basic research into the prop- 


erties of coal as a fuel by Dr. Maylotte and 
colleagues. Says Dr. Roland W. Schmitt, 
GE vice-president for corporate research 
and development, "Our research into this 
previously unexplored area constitutes 
part of a growing scientific foundation 
from which environmentally cleaner and 
more efficient coal-conversion systems 
could evolve." 


Greenhouse on Venus 


Everybody talks about the weather on 
Venus, but nobody does anything about it. 
Translation: Everybody assumed that the 
sizzling surface temperature of the plan- 
et—900 degrees F—was caused by the so- 
called greenhouse effect, but that re- 
mained just a theory until recently. Now 
scientists on the Pioneer-Venus radiative- 
heating team at NASA's Ames Research 
Center have used data from the Pioneer 
spacecraft to “virtually prove" the green- 
house effect is at work on the cloud- 
shrouded planet. Energy in the form of 
sunlight passes through the atmosphere. 
But when it is converted to longer-wave 
radiation at the surface, the energy is 
trapped, mostly by carbon dioxide in the 
atmosphere. Result: heat buildup. HS] 


Water purifier 
for campers 


That mountain lake or stream looks 
clean and delicious, but you're just not 
sure. Is the water safe to drink? 

You don't have to worry if you have 
a Camp 3000 purifier along. Powered 
by a 12-volt battery, the fresh-water 
purifier can filter and sterilize 1% gal- 
lons in two minutes. Its electronic con- 
trol unit indicates when the unit is 
functioning properly, and a red light 
signals when filters need to be cleaned 
or replaced. The unit shuts off auto- 
matically if there is a malfunction 
anywhere in the motor or purification 
system. 

The purifier removes particles from 
water with a coarse and a fine filter. 
The water is actually made germ-free, 
says the maker, by bubbling oxygen 
through it, which kills any bacteria. 
The unit was independently tested at 
McGill University on water with high 
concentrations of bacteria. Result: 
water pure enough to meet EPA stan- 
dards. While the unit does not remove 
chemical or industrial pollutants, its 


You can tell this power company where to go. 


To the campsite, worksite, cabin 
or beach. Aboard a boat, on a camper, 
in a pickup or trailer. Anywhere you've 
got the need, Kawasaki can give you the 
power. Dependable, quiet, economical 
power, from the easy-toting KG550. 

This 36.6-pound lightweight is small 
in price, yet big on features. Circuit- 
breaker protection means there's no fuses 
to replace. And individual AC & DC 
outlets allow you to charge your car 
battery and run other electrical needs 
simultaneously. 

Ask your local Kawasaki dealer 
about the KG550 or one of the other 
Kawasaki Portable Generators. He's listed 
in the Yellow Pages. 


Portable Generators 


GEE TOL OPPRAT OAS Bo F 
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filters do eliminate odors and bad 
tastes, the company reports. 

The purifier's standard filter is suf- 
ficient for water in cisterns, wells, and 
rivers or lakes where swimming is 
safe, says the maker. A special filter is 
available for more turbid waters. 


The purifier comes with its own 
five-gallon holding tank and costs 
about $275. It can easily be adapted 
for permanent installations. The Ger- 
man-made unit is distributed by 
Sachs Motor, 9615 Cote de Liesse 
Road, Dorval, Quebec.—Paul Bolon 


From 500 to 2900 watts. 
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NORMARK 


introduces 


Factory Accessories 
For 
The Do-It-Yourselfer: 


Power Windows 
Power Door Locks 


Automatic Headlight 
Control 


Lights-On Alarm 
Wiper Delay Control 


Power Trunki 
Hatchback Release 


Low Washer Fluid 
Alarm 


Low Coolant Level 
Alarm 


Low Fuel Alarm 


Electronic Dipstick™ 


` Normark has just what your car, truck or 
van needs. Write for a complete catalog and 
name of your local dealer. 


Manufacturing Corporation 
2000 Hurd Drive Dept. PS 8 
Irving, Texas 75062 | 
(214) 659-1800 
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“SAY SVOKEV- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Module keeps failing 


| recently acquired a 1978 Ranchero 351 
two-barrel in good condition at 22,000 
miles. But | have had to replace the elec- 
tronic control module three times. The 
parts store has replaced the modules 
without any argument. Could | be getting 
defective modules, or is there something 
in the ignition system that's blowing the 
modules? 

Vernon Edwards, Sciotoville, Ohio 


Many of the modules and components of 
electronic ignition can be replaced, and the 
problem seems solved—but sometimes 
only for a brief period. l've talked to sev- 
eral manufacturers of the components 
and to vehicle manufacturers, and the 
answer they give me is that many of these 
failures are caused by poor connections. 
Cleaning and tight connections are impor- 
tant. A light coating of Vaseline on con- 
nectors may prevent oxidation and mois- 
ture buildup. 


Engine won't idle 


| own a 1973 Pontiac Firebird with a 350- 
c.i.d. engine. The engine has just been 
rebuilt, including new pistons, rings, bear- 
ings, carburetor, fuel pump, timing chain, 
and high-performance cam-and-lifter set. 
The car runs well, but it will not idle unless 
| keep pumping the gas pedal or choking 
the carb. | have checked every conceivable 
spot for a vacuum leak but have not found 
one. 
Joe Finnegan Jr. 
Stormville, N.Y. 


Recheck the cam for proper valve timing. 
Check the idle circuit and ignition timing. 
It's probably one of the first two, assum- 
ing you're right about no vacuum leak- 
age. 


Valve problems 


At 40,000 miles, | recently needed a valve 
job on my '77 Rabbit. Number-one cylin- 
der had lost compression; it had a badly 
burned valve. They said it was cheaper to 
replace the head than to regrind and do 
the other necessary work on the head. Do 
you agree? The total cost was $380. Is that 
the cost for valve jobs now? (My last one 
was about half that, but many years 
ago.) 
Are hydraulic lifters better for longer 
valve life? 
John F. Yeaman, Austin, Tex. 


і don't agree with replacing heads for 
valve jobs. As you say, $380 is pretty steep 
for a valve job. I've noticed that foreign- 
car dealers' labor and parts prices are in 


the robbery category. / hope we soon 
make our own little cars and break up that 
ball game. Sure, lots of domestic-car deal- 
ers rip people off, too, but parts prices 
(and availability) at most foreign-car deal- 
ers are much worse. 

Bet you had a burned exhaust valve. 
Valve can't handle it. ! doubt that it was 
caused by tightness. Hydraulic lifters do 
not increase valve life, but there's nothing 
wrong with them, either. Quietness and 
reduced maintenance are the reasons for 
using them. 


Changed to colder thermostat 


| replaced the 192-degree-F factory ther- 
mostat in my 1978 Pontiac Grand Am 301 
V8 with a 180-deg.-F thermostat. What will 
be the long-term effect on performance, 
mileage, life of hoses, etc.? | drive 10 miles 
to work daily. Would a 160-deg.-F thermo- 
stat be even better here in southern Ala- 
bama for year-round use? 

Ed Henson, Wagarville, Ala. 


The hotter you run it, the better the mile- 
age will be. Engine life will be about the 
same, although power wil! be down 
somewhat. 


Engine suddenly dies 


My daughter has a 1969 Chevrolet Che- 
velle with a 350 engine. The engine just 
dies for no apparent reason. The car can 
be restarted immediately. The engine 
usually dies at speeds between 25-35 
mph. И does not have to be accelerating; 
in fact, it usually quits under a no-load 
condition. We have had the carburetor re- 
built, replaced the coil, had the fuel pump 
checked and the ignition switch replaced. 
What would you do next? 
Dewitt Davidson 
Grand Prairie, Tex. 


l'd start with a quickie temporary ignition 
switch wired in with the regular one. 
When the engine starts to quit, flip on the 
test switch and see if that gets it going. 1 
suspect a wiring problem, but it could be 
either in the primary side or in the distrib- 
utor circuit itself. A temporary switch 
would bypass all circuits on the input 
side. 


Substitute for premium leaded 

| have a 1968 Olds 442, which | bought 
new and have cherished all these years. It 
needs premium leaded gas for compres- 
sion and valve lubrication. Shell has dis- 
continued its premium leaded, and | hear 
that Sohio is going the same route. My car 
runs okay on premium unleaded, but | 


was told by a mechanic to stop using it 
because the valves need lead. 
Richard Arcuri, Parma, Ohio 


It's getting close to the end for high-com- 
pression engines. Running on 75 percent 
high-test unleaded and 25 percent regular 
leaded will work pretty well. Gasohol, 
water injection, and dropping compres- 
sion are your other alternatives. 


Rear-gear change 


| am considering changing to a lower rear- 
axle ratio on my 1972 Corvette 350-cu.-in. 
270 automatic. The car weighs 3,200 Ibs. 
and has a 3.08 rear axle. Since Chevy 
doesn't produce any overdrive transmis- 
sions that would adapt to my car, | am 
considering changing the rear-axle ring- 
and-pinion gears. What rear-axle ratio 
would you recommend to provide the 
highest highway mileage? | am thinking of 
2.60-2.73:1. Present mileage is 15 city 
and 20 highway. Also, where's the best 
source for the necessary gears? 

Bill Erbel, Romulus, Mich. 


/ agree with you—2.6 to 2.7:1. No one can 
tell you exactly what the mileage increase 
will be. It depends on your driving habits. 
You would lose, for example, if you kept 
the power system in most of the time by 
lugging the engine. Chevy or Zoom are 
two choices for gears. Zoom gears are 
hot-rod shop items and come in wide ra- 
tios for popular performance cars. 


Wants less unsprung weight 


l've read in a number of books and mag- 
azines that the lower the unsprung 
weight, the better and easier a car han- 
dles. The Corvette has an independent 
rear end with outboard-mounted brakes, 
but a Jaguar has differential-mounted 
brakes. Because of this, the Jaguar rear 
end ought to handle better. 

Could the Corvette brakes be mounted 
inboard? If so, would | pick up enough of a 
handling advantage for it to be worth- 
while? | know | couldn't keep the leaf 
spring, but | am thinking of switching to 
coil over shocks and relocating the strut 
rods for clearance. | don't know enough 
about spring rates, caster, camber, and 
other things to design and build this, so 
could you tell me where І can get this done 
and how much it will cost? 

Andrew Thomas, Monessen, Pa. 


Minimum unsprung weight is a handling 
plus. But the cost and work involved to do 
it to a Corvette would be a bad invest- 
ment. Also, you'd have a problem getting 
rid of the heat. It could be solved, but not 
easily. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. Smokey reads all 
letters, answering those he feels are of 
widest interest. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not answered in his column. 
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don't have to give up when you grow up. 
| Each new Sharper Image catalog fea- 
tures over 100 intriguing products. Like an 
..49299- elegantly engineered cordless telephone 
n A Mw "A that places calls over a private FM fre- 
С quency. Or a genuine European racing 
p , seat—lor your office or den. Plus mirac- 
Ma ‚ ulously efficient home gyms, portable 


stress monitors, and the latest video 
and microcomputer high technology. 
‚ Products so new you won't see them 
elsewhere (and product categories 
| you never knew existed). Plus inter- 
. nationally known names like 
. Seiko—at world- beating discounts. 
Y For a full year's subscription 
222 (5 or more editions) to our 36- 
a ” page color catalog, send one dollar to 
” The Sharper Image at the address below. 
And please remember to include your own name 


and address. | Е 
THE SHARPER IMAGE 


260 California Street, Dept. 051, San Francisco, CA 94111 
6198] The Sharper rags 


"The world’s most | 
VERSATILE and USEFUL 
home tool! 
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HEAVY DUTY^ 


STAPLE GUN 


DO IT YOURSELF 


DOMES 


Build an attractive, enerqy efficient 
| dome with our complete, fully 

engineered kit. Or, save money by 
using our plans and steel connector 
system, and cut your own lumber. 


Heavy duty connector 
patent pending 
Timberline Geodesics offers two 
connector systems, one designed to 
handle heavy snow loads, the other 
for milder climates. Sizes of domes 
range from 18' to 45' in diameter. 


| SHOOTS 
A STAPLE 

| WHEREVER YOU'D 
„| DRIVE A NAIL! 


This versatile hand tackin tool 


Center & Discount Department 


Expiration date Stores Evert 


Timberline Geodesics 
2015 Blake St., Berkeley, CA 94704 
Un 5] 849- 4481 


Please send me a catalog. | enclose 54. А такеѕ horme, pal an | An 
| | | i : d. [| provement jobs a breeze! Опе 
Master Charge and Visa accepted - Squeeze. it's nailed the fast 
Name Е | easy one-hand way — with 
Address a other hand free to hold material 
d 1 | in place! All-steel with patented 
City А L| jam-proof mechanism for life- 
Gate Zip Ў time rugged dependability and 
es i trouble-free performance. Avail- 
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DETROIT REPORT 


By JIM DUNNE 


A pick of pickups 


Chevy will build its new-for-82 compact 
pickup (above) in a complete range of car- 
go-box sizes and cab types. On test now 
are long- and short-box, standard- and 
club-cab versions. Later, perhaps before 
the 1983's are introduced, a four-wheel- 
drive model will be added. A Blazer-like 
utility truck is also in the works. 

The new S-10 pickups are huskier than 
the imports (nominal payload rating is a 
half ton), yet they'll get good fuel econo- 
my-a combination that Chevy hopes will 
be attractive to buyers of both standard- 
size and import pickups. Engines will 
include Pontiac's 2.5-liter four, a gasoline 
V6 from Chevy, and an Isuzu diesel. 


The name goes on 


Chrysler's upgraded version of the popu- 
lar Reliant/Aries, the so-called Super K, 
will be introduced in mid-1982 carrying an 
old name—LeBaron. The car that currently 
bears that moniker will get another recy- 
cled name, New Yorker, and will be the 
corporation's flagship sedan. The new 
LeBaron will be offered in coupe, convert- 
ible, four-door, and wagon styles. 

To confuse matters further, Chrysler's 
full-size sedan of the future will be tagged 
Gran LeBaron. The 1983-model car, which 
Chrysler calls an E-type but is really a 
stretched K-body, will be tiny by today's 
standards. Suspended on a 103-inch 
wheelbase with an overall length of 187 
inches, it is 15 and 33 inches shorter in 
those dimensions than full-size '81 Chrys- 
lers-and a whopping 1,000 pounds 
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lighter. The Gran LeBaron will be available 
only in a four-door version that looks 
much like today's AMC Concord. It will get 
a four-cylinder engine and perhaps a die- 
sel, giving fuel economy above 30 mpg. 


The secret's out 


In our May '79 article "Secret Car Warran- 
ties," PS reported that free fixes might be 
available for oil-burning VW and Audi 
engines. To those who responded by mail 
or telephone, we can report that the mat- 
ter is still alive. The Federal Trade Com- 
mission filed a complaint against Volks- 
wagen charging that more than a million 
1974 through 1979 VW's and Audi's may 
have oil-consumption defects that could 
cost up to $400 to repair. The case will be 
heard by a federal administrative-law 
judge and could cause VW to warn own- 
ers of possible preventive-maintenance 
procedures. The problem is centered on 
early wear of the valve seats in the engine 
head. Because of the use of unleaded gas- 
oline and higher combustion tempera- 
tures in these engines, valve-seat inserts 
can break, allowing oil to leak or be 
pumped into the combustion chamber. 
Owners should check oil level every time 
the gas tank is filled and check with VW or 
Audi dealers for latest developments. 


Sporty competitor 


Mustang, Camaro, and Firebird will get a 
new competitor in 1983 when Chrysler 
introduces its new four-seat sportster. The 
front-drive car, code-named K-24, has 
unique styling: The front end features a 


downward-sloping and rounded hoodline 
like an RX-7, while the rear is dominated 
by a Porsche 928-like roof and backlight. 
The eggcrate-texture grille is centered іп а 
low position between dual rectangular 
headlights. Its standard 2.2-liter, four-cyl- 
inder engine will have a Garrett turbo- 
charger to boost power. 


Fairmont to the front 


Mechanical prototypes of Ford's front- 
wheel-drive replacement for the Fair- 
mont, which is not due in showrooms 
until the fall of 1982, have already been 
run through intensive tests, some on pub- 
lic roadways. From the outside, the vehi- 
cles look like slightly larger, longer ver- 
sions of the Escort four-door ("Detroit 
Report,” April) but with a bigger trunk. 
Also, the front-drive setup has a wider 
tread front and rear, and a stabilizer bar is 
clearly visible behind the rear axle. As 
with the Escort, the rear suspension is 
independent. The 1983 Fairmont, which 
will be built in two- and four-door ver- 
sions, is slated to fill the gap between 
Escort and Granada. 


High gear 


If Chevrolet's plans go through, the com- 
pany could be producing five-speed trans- 
missions for GM's front-drive X- and J- 
cars within two years. They would be the 
first American-built transmissions of that 
type. Now, only four-speeds are built in 
this country, although some five-speed 
gearboxes may be imported from Japan 
for use in U.S. cars. The extra gear gives 
more flexibility to the small three- and 
four-cylinder engines planned for GM's 
smaller cars of the mid-'80's. Fuel-econo- 
my improvements with five-speed trans- 
missions can be six percent or more. 


Incredible shrinking van 


Trying to work a revival of the slumping 
van market, Chrysler is preparing a small- 
er, front-drive model for 1984. By using 
the K-car drive package and cutting 
weight by 1,000 pounds, Chrysler expects 
to improve fuel economy by 50 percent 
over current vans. The slightly rounded, 
boxy body is lower by 12 inches, but the 
floor inside is relatively flat due to the 
elimination of the drive-shaft tunnel. A 
mini-hood sticks out to cover the engine 
compartment. The van will carry seven 
passengers and retain the sliding-door 
access to the rear seats. 


Franco-American 


The hybrid car that AMC plans to build in 
its Kenosha assembly plant for 1983 is 
undergoing final tests in France under the 
direction of Renault engineers. The car 
appears to be a smaller version of the R- 
18. Styling details include a bustle trunk, a 
Renault-theme front end that emphasizes 
single rectangular headlights, and a wide 
hood panel that extends over the top of 
the front fenders. AMC says it will build an 
Americanized version of the front-drive 
sedan. A turbo is planned with the option- 
al four-cylinder diesel engine. Gs) 


Metal-halide 
light bulb 


Produce an electric arc inside this 
bulb and its metal halide vaporizes. 
Result: light, and lots of it. That's the 
basis for many lamps used in com- 
mercial- and industrial-lighting in- 
stallations. But this one from Sylva- 
nia, called the Miniarc, is designed for 
home use. 

The 40-watt bulb produces the same 
amount of light as a standard 100- 
watt incandescent and is rated at 
7,500 hours of use (about five years in 
a typical home). That means a saving 
of about $30 in energy and replace- 
ment costs over the lifetime of the 
bulb. 

The ballast circuitry required is 
built into the base of the seven-by-2.5- 
inch bulb, so no special lighting fix- 
ture is needed. To install: Just screw it 
into a standard socket. Price: $15.— 
William J. Hawkins 
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Thats the reaction thats made Make sure the rum is Puerto 
Puerto Rican Gold Rum one of ће Rican. The people of Puerto Rico 
most popular and fastest growing have been making rum for almost 
liquors in America today. five centuries. Their specialized skills 

Any way you try it, Gold Rum is апа dedication result in a rum of 
a smooth alternative to bourbons, exceptional taste and purity. 
blends, Canadians— even Scotch. No wonder over 85% of 

Enjoy it on the rocks, or witha the rum sold in this country 
dash of soda or your favorite mixer. comes from Puerto Rico. 


The first sip will amaze you. The PUERTO RICAN RUMS 


second will convert you. Cr — — — 


E 


For free " Rums of Puerto Rico recipes, write: Puerto Rican Rums, 
Dept. PC-1,1290 Avenue of the Americas, М.Ү, N.Y. 10102 © 1980 Government of Puerto Rico 
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Marlboro Red or Longhorn 100's—- 
you get a lot to like. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. ТЕСИ HIT 
ay. ner cigarette. FIG Renart Der 79 


PScar test & driving report 


Europe vs. 


Japan: 


four plush 


imports 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


Mid-price imports can't match the 
impact that their smaller, more fuel- 
efficient cousins have on American 
buyers, but their extra comfort, conve- 
nience, performance, and design inno- 
vations still attract a lot of attention. 
This month, we've selected four signif- 
icant new models not previously test- 
ed by PS: Audi 4000 5+5, Datsun 810 
Maxima, Renault 18i, and Toyota 
Cressida. 

There are really two non-competing 
subgroups here: The two European 


cars are both front-engine, front- 
wheel-drive, with five-speed manual 
transmissions; luxurious, but decided- 
ly sporty. The two Japanese cars are 
both front-engine, rear-wheel-drive, 
with six-cylinder overhead-cam en- 
gines and automatic transmissions 
(only); and they're top-line luxury 
models. 


Audi 4000 5+5 


The 4000 is the successor to the Fox, 
and the new 5+5 coupe is a high-per- 
formance version. It uses the five-cyl- 
inder engine from the bigger 5000, 
coupled to a five-speed manual trans- 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 

| read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Datsun 
810 


Audi 
4000 545 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 
*Authors' opinion 
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mission. The result is a responsive 
combination that gives the car 
sprightly performance in the lower 
three gears. 

While the extra power is nice to 
have, it does come at the expense of 
fuel economy. The 5+5’s EPA city and 
highway ratings are both five mpg 
lower than the four-cylinder’s. Our 
experience with the car produced a 
disappointing 20.5-mpg average from 

Continued 


RADAR WARNE 


NG RECEIVER 


Radar Clairvoyance 


Nobody expects a radar detector like this 


Ciairvoyance is the ability to perceive matters beyond 
the range of ordinary perception. In this case: radar. 
The perception of ordinary radar detectors is frustrated 
by hills, blind corners, and roadside obstructions. What 
is offered here is very different—the ESCORT® radar 
warning receiver. 


More than the basics 

Any self-respecting radar detector covers the basics, 
and ESCORT is no exception. It picks up both X and K 
bands (10.525 and 24.150GHz) and has aural and visual 
alarms. It conveniently powers itself from your cigar 
lighter socket, has a power-on indicator and mounts 
with either the included hook and loop fastener or the 
accessory visor clip. ESCORT 's simple good looks and 
inconspicuous size (1.5H x 5.25W x 5D) make its 
installation easy, flexible, and attractive. But this is 
just the beginning. 

The first difference — Unexpected range 

ESCORT has a sixth sense for radar. That's good 
because radar situations vary tremendously. On the 
average, though, ESCORT can provide 3 to 5 times the 
range of ordinary detectors. To illustrate the importance 
of this difference, imagine a radar trap set up 14 mile 
beyond the crest of a hill. A conventional detector 
would give warning barely before the crest; scant Sec- 
onds before appearing in full range of the radar. In this 
example, a 3 times increase in range improves the 
margin to 30 seconds before the crest. For this kind 
of precognition, ESCORT must have 100 times as much 
sensitivity as the absolute best conventional units have. 
What makes this possible is, in a word, superheterodyne. 


The technology 

The superheterodyne technique was invented in 1918 
by Signal Corps Capt. Edwin H. Armstrong. This circuit 
is the basis of just about every radio, television, and 
radar set in the world today. ESCORT is the first 
successful application of this method to the field of 
police radar detection. The key to this development is 
ESCORT's proprietary Varactor-Tuned Gunn Oscillator. 
It continuously searches for incoming signals and com- 
pares them to an internal reference. Only signals that 
match the radar frequencies are allowed to pass. This 
weeding-out process enables ESCORT to concentrate 
only on the signals that count. As a bonus, it takes 
only milliseconds; quick enough to catch any pulsed 
radar. The net result is vastly better range and fewer 
false alarms. 


The second difference 
All this performance makes things interesting. When 


a conventional detector sounds off, you know that radar 
is close at hand. However, a detector with ESCORT 's 
range might find radar 10 miles away on the prairies. 
In the mountains, on the other hand, ESCORT can be 
limited to less than % mile warning. Equipped with 
conventional light and noise alarms, you wouldn't know 
whether the radar was a few seconds or 10 minutes 
from greeting you. The solution to this dilemma is 
ESCORT 's unique signal strength indicating system. It 
consists of a soothing, variable rate beep that reacts 
to radar like a Geiger counter and an illuminated meter 
for fine definition. Its smooth and precise action relates 
signal strength clearly over a wide range. With a little 
practice, you can judge distance from its readings. An 
abrupt, strong reading tells you that a nearby radar has 
just been switched on; something other detectors leave 
you guessing about. 


Nice extras 

ESCORT has a few extras that make owning it even 
more special. The audible warning has a volume control 
you can adjust to your liking. It also sounds different 
depending on which radar band is being received. K 
band doesn't travel as far so its sound is more urgent. 
The alert lamp is photoelectrically dimmed after dark 
so it doesn't interfere with your night vision. And a 
unique city/highway switch adjusts X band sensitivity 
for fewer distractions from radar burglar alarms that 
share the police frequency. 


Factory direct 

Another nice thing about owning an ESCORT is that 
you deal directly with the factory. You get the advantage 
of speaking with the most knowledgeable experts avail- 
able and saving both of us money at the same time. 
Further, in the unlikely event that your ESCORT ever 
needs repair, our service professionals are at your 
personal disposal. Everything you need is only a phone 
call or parcel delivery away. 


second opinions 

CAR and DRIVER . . "Ranked according to performance, 
the ESCORT is first choice...it looks like precision 
equipment, has a convenient visor mount, and has the 
most informative warning system of any unit on the 
market...the ESCORT boasts the most careful and 
clever planning, the most pleasing packaging, and the 
most solid construction of the lot!’ 

BMWCCA ROUNDEL ..."The volume control has a 
‘silky’ feel to it; in fact the entire unit does. If you 
want the best, this is it. There is nothing else like it^ 
PLAYBOY..." "ESCORT radar detectors... (are) 


generally acknowledged to be the finest, most sensi- 


tive, most uncompromising effort at high technology in 
the field?’ 

PENTHOUSE ..."ESCORT's performance stood out 
like an F-15 in a covey of Sabrejets:’ | 
AUTOWEEK . .."The ESCORT detector from Cincinnati 
Microwave...is still the most sensitive, versatile 
detector of the lot!’ 


No fooling 

Now you know all about ESCORT. What about 
Cincinnati Microwave? When it comes to reliability, we 
don't fool around. ESCORT comes with a full one year 
limited warranty on both parts and labor. This could 
turn out to be expensive for the factory if many units 
fail in the field. They don't. So it isn't. We aren't kidding 
about ESCORT s performance either. And to prove it to 
you, we'll give you 30 days to test it for yourself. Buy 
an ESCORT and use it on your roads in your area. If 
you're not completely satisfied, send it back within 30 
days and we will refund your purchase as well as pay 
for your postage costs to return it. No obligation. 


How to order—lt's easy 
To order, nothing could be simpler. Just send 
five things to the the address below. Your name 
and address. How many ESCORTs and Visor 
Clips you want. Any special shipping instruc- 
tions. Your phone number. And a check. 


"| © 


Visa and Mastercard buyers may substitute 
their credit card number and expiration date for 
the check. Or call us toll free and save the trip 
to the mail box. Order today. 


CALL TOLL FREE. . . . 800-543-1608 


IN OHIO CALL....... 513-772-3700 
ESCORT: i xs ..$245.00 
($13.48 Ohio res. tax) 

Visor Clip....... РЕР moe $7.00 
(0.39 Ohio res. tax) 

ees CINCINNATI 
VUE MICROWAVE 


е Department 316 
255 Northland Boulevard 
Cincinnati, Ohio 45246 
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a roughly 50/50 mix of highway and 
city driving. 

But we did find the 5+5 to have 
excellent handling and maneuver- 
ability. In fact, it was the lone car to 
get top ratings in both categories. 
Power steering helps greatly, espe- 
cially in parking, since the heavier 
five-cylinder engine throws even more 
weight on the already heavy front 
end. 

The Audi may look small outside, 
but it actually has the most room up 
front, plus the most usable room in the 
back. The special front seats are typi- 
cally firm, with good lateral support, 
but they lack lumbar support. Like 
the Renault, however, they are infi- 
nitely adjustable for rake. 

The driving position is excellent: 
arms and legs comfortably stretch out, 
with all controls within easy reach. 
The sparsely equipped instrument 
panel is—for the most part—unob- 
structed, and each gauge can be read 
quickly. Unfortunately, the oil-pres- 
sure gauge near the bottom ofthe con- 
sole is very hard to see. 


Datsun 810 


Of the four, this comes closest to the 
look and feel of an American mid-size 
car. But the plush furnishings and 
trim are still a bit inferior to similarly 
priced U.S. sedans. 

We were disappointed in the en- 
gine's sluggish low-speed response. It 
was no match for the 600-lb.-heavier 
Toyota at low speeds, and only nar- 
rowly nosed it out in the zero-to-60- 
mph acceleration. 


But the Toyota doesn't talk. If you 
forget to switch off the Datsun's lights, 
an unemotional tape-recorded femi- 
nine voice will remind you. Soon the 
voice will be synthesized and will have 
a larger repertoire, as Datsun has rec- 
ognized how effective this warning 
technique is. (It's been used on opera- 
tional U.S. supersonic bombers for 
about 20 years.) 

While the 810 may seem somewhat 
bulky outside, it's actually about the 
same size inside as U.S.-built com- 
pacts. The interior is laid out for five, 
but four is more reasonable. There's 
plenty of room in front, but more knee 
room and space above your feet are 
needed in the rear. 

The driving position is comfortable, 
with controls placed in handy loca- 
tions. The front seats have six-way 
adjusters and large, comfortable cush- 
ions that will fit most adults but offer 
only average lateral support. The rear 
seat is nearly as comfortable. On the 
road, the 810 is by far the quietest in 
this group. 


Renault 18i 


You'll be surprised by the luxury in 
this Americanized Renault. The inte- 
rior is cleanly styled and fully color- 
coordinated—even down to the option- 
al leather seats that smell like a Rolls- 
Royce. They're also large, soft, and 
form-fitting. In fact, they're more like 
chairs you'd have in your living room 
than car seats. 

Besides the scent of the leather, the 
18i shares something else with Rolls: 
an electronic oil-level monitor. Each 
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remained surprisingly tenacious. 
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allows Renault 
18i to roll heavily in the low-speed maneu- 
verability (slalom) test, but its grip 


EPA fuel mileage (mpg) 
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PS fuel-mileage tests 
(steady-state mpg) 

35 mph " 40.5 35.1 S 
55 mph id 25.B 27.5 T 


*Fuel system not compatible with test equipment; see 
text for in-use economy 


time you turn on the ignition, the car's 
oil level is indicated on a special gauge 
(see photo). With the increase of self- 
service gas stations, where nobody 
will check your oil if you don't, that's 
an important engine safeguard. 

Onething we don't like is the deeply 
recessed ignition lock that compli- 
cates starting. Another is that the 
steering-wheel rim blocks several of 
the warning lights. 

Our biggest objection, however, is to 
an engine/exhaust-system/accelera- 
tor-pedal vibration above 4500 rpm. It 
was so stinging that it undoubtedly 
hampered our driving in the high- 
speed lane-change test. Despite this, 
the cars on-the-road handling and 
maneuverability seemed quite good. 
And it's easy to drive, too. The trans- 
mission is smooth and is teamed with 
a gentle clutch. 

Continued 


Renault's engine-oil level is automatically 
indicated on the bottom gauge whenever 
the ignition is switched on but does not 
register while the engine is running. 
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Although built on the shortest 
wheelbase, the 18i is still competitive 
with the others in every interior 
dimension except for knee and leg 
room. Unfortunately, it is the noisiest 
inside at both 30 and 60 mph. 


Toyota Cressida 


From either a safety or attention- 
getting standpoint, there can be no 
doubt about the Cressida's standout 
feature. Each time we retrieved it 
from a parking lot, the attendant 
unfailingly called people over to 
watch the motorized front seat belts 
glide forward and then back as the 
front doors were opened and closed. 

The important thing, though, is 
that the belts protect you well when- 
ever youre in the front seats. All you 
do 1s sit down and close the door; the 
motorized system takes care of belting 
you in (although there is a supplemen- 
tal lap belt that you should fasten, 
as well). 


* v1 

v E DE) 

p i Ee oH eh 2 M. 
| «ҖЕ \ ot “i 
{ EE qn . boo 


Гь =: i 


Cressida's instrumentation is almost totally unobstructed and 
is easy to read. At night, backlighting gives a crisp display. 


Audi's businesslike interior and sporty steeri 
driver's car. Performance generally lived up to the suggestion. 


The Cressida's other unique feature 
is its water-cooled stereo. Yes, water- 
cooled; tubes surrounding the four 
amplifiers circulate cooling fluid that 
allows a much higher power output 
than would otherwise be possible. The 
set, which includes a graphic equaliz- 
er, looks like a mini-component sys- 
tem from someone's living room . . 
and performs like one. 

The performance of the car itself 
was very good to excellent, with three 
exceptions: Stopping distances were 
far too long, the car was a bit twitchy 
at the start of braking, and fuel econ- 
omy wasn't very good. During our 
evaluation, it delivered only 23.1 mpg 
in mainly highway driving. 

Low-speed acceleration was very 
good; but on washboard pavement the 
tail did dance around a little. Howev- 
er, the car behaved well and scored 
high in both our handling and maneu- 
verability tests. 

In the comfort and convenience 
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Renault's primary instruments are also unobstructed and easy to 
read, but the steering-wheel rim hides some warning lights. 


Datsun 810's main instruments are laid out much like those of 
the Cressida, with all gauges visible inside steering-wheel rim. 


department the Toyota offers a lot: 
adjustable steering column, power 
windows, automatic temperature con- 
trol, plush front seats with six-way 
adjustment, and a backlit instrument 
panel that is the virtual equal of the 
Datsun 200-SX [PS, Nov. '80]. Slight- 
ly disappointing, though, is the some- 
what cramped rear seat. 


Our picks: 


Among a growing number of look- 
alike and act-alike cars, the Audi 
remains a standout. I like the sporty 
feel in contrast to the three American- 
ized imports.—4J.D. 

Because of its responsive engine and 
excellent handling and maneuverabil- 
ity, the Audi's my preference; but it 
needs much better brakes and econo- 
my. In the Japanese group, the two 
cars seem about even.—E J. 


For specs and test results, turn page 


A comparison of projections from manufacturers’ 
treadwear ratings under the new government Uniform Tire Quality 
Grading System indicates that on a government-specified course: 


Uniroyal Steeler projected 
to last up to 24,000 miles longer 
than its major competition. 


Clip and take this to your Uniroyal dealer: 


lhelbs Deparanentetlmnsporta; татан но аан tm Hs m uini qud. Mak un s И tc 
tion recently gave the public a standard i MANUFACTURERS' RATINGS FOR PROJECTION ! 
yardstick to compare tires by. 1 U.S. GOVERNMENT QUALITY GRADING SYSTEM | for MILEAGE ONE 

Now, each tire company is required by Traction and SPECIFIED 


GOVERNMENT. g 
| its ti 1 icti . Temperat Treadw TEST COURSE 
law to grade its tires in three areas. Traction. i Манолова /Tire: Ep Que adwear 


Temperature resistance. And treadwear. ыйла. - 
And then to emboss the resulting | [JEN 66, 000 
grades on the side of the tires. Steeler , 
When compared, most of the similarly GOODYEAR 
priced steel-belted radials in the chart fared ® Custom Polysteel 91,000 1 
equally well in the traction test. Same for | = 
temperature resistance. i deed; DES ED 000 [ 
But one tire pulls ahead of the pack "Milena a iiis چ‎ — | 
when it comes to the important grade that ү GENERAL 51, ‚ооо i 
indicates the relative wear rate of your tire. Dual Steel II 
That tire: the Uniroyal Steeler. i 
In fact, when you translate its 220 rating ү i EUM aem Э, 000 


into projected miles on the government-speci- 


fied course, you see it was no photo finish. MICHELIN 0 42,000 1 
On that course, the mileage projection EO SNNT ЭШНЕ! ok ива | کے‎ [opidi иави 
for the Uniroyal Steeler is 66, 000 miles. * Most 15" Firestone 721 tires rated 200 which projects to 60,000 miles. 
S : Source: U.S. D.O. T. 12/19/80. 
Thats 15, 000 miles longer than the For a free booklet on grade-labeling, please send your name and address to: 


Goodyear, Goodrich, General and most Uniroyal, Inc., Tire Advertising Department, Middlebury, Connecticut 06749. 
Firestone ratings in the chart would project. ©1981 Uniroyal, Inc. | 
And 24,000 miles longer than Michelin's 


rating would project. — 
those in the chart) should be used for com- URRIAN you v ya е 
parison only. You will probably not achieve EU V У 


these results. Actual treadlife will vary sub- 
stantially due to your driving habits, condi- 
tion of vehicle and, in many sections of the 
country, road conditions and climate. 

Nevertheless, what do these ratings 
say about the Steeler? 

They say when you compare the rat- 
ings, the Steeler should 


| | outlast its major competi- 
UNIRDYAL tion under comparable con- 
ditions of consumer use. 
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АЗА | Cressida—dimensions, specs, and test results 
KEENE 
ل‎ | | 


| Audi Datsun Renault Toyota 
DIMENSIONS (inches) 4000 5+5 810 18i Cressida 
Wheelbase............, 99:5 103.3 96.1 104.7 
Overall length.......... 176.7 183.3 178.7 184.8 
Overall height. ......... 53.7 54.5 55.3 54.3 
Overall width .......... 66.2 65.2 56.5 66.5 
Track HR I ro lir 55.1/55.9 54.7/53.9 55.7/53.4 54.7:54.5 
Ground clearance ....... 4.6 6.7 5.1 6.6 
Front head room........ 37.0 36.0 35.0 35.0 
| Fronthiproom......... 48.0 42.0 42.0 44.0 
CTTTTIITLELELLLLL] | рат. 120 SiO di 1 
ear head room ........ : 35, Д С ; 
| | DATSUN 810 ECL Rear hip тоот... 48.0 52.0 52.0 50.0 
A + tT Rear leg room (min.) ..... 36.0 37.0 33.0 37.0 
VN Rear knee room (min.] . . . 3.0 2.0 – 2.0 1.0 
Couple distance ........ 33.0 32.0 28.0 30.0 
SPECIFICATIONS 
Engine type........... In-line 5 In-line 6 In-line 4 In-line 6 
Displacement (си. inl)... 1342.2 146:2.4 100 1.6 168/2.8 
Compression ratio....... 8.2:1 8.9.1 8.6:1 B.&:1 
Carburetion ....,..,... FAL F.I. E EA. 
Net hp @ rpm ......... 100 @ 5100 120 (2 5200 ВІ @ 5500 116 @ 4800 
Net torque @ rpm. ...... 112 @ 3000 134 @ 2800 86 @ 2500 145 @ 3600 
Transmission ......,,.. Five-speed manual — Three-speed auto- Five-speed manual — Four-speed ower- 
matic drive automatic 
Ах!етайо............. 4.46:1 3.54:1 3,78:1 2:1 
Tire таке ............ Goodyear Yokohama Michelin Bridgestone 
Tire type ............. Steel-belted radial GT Special steel- XA» steel-belted RD116 steel-belt- 
| belted radial radial ed radial 
Tire SIZE ............. 175705813 185'70SR14 175 7OSR13 185.70SR14 
Steering ............. Rack and pinion, Rack and pinion, Rack and pinion, Recirculating ball, 
power power power power 
Overall steering ratio ..... 22.4.1 17.8:1 n.a. 16.4:1 
Turns, lock to lock. ...... 3.4 3.3 2.7 3.8 
Turn diameter (ft.)....... 38.5 35.2 34.7 38.1 
ШЕРИ ie a ДЕ БЕ И Front suspension........ Жиззак oen Мас- por penpan, Mac- independent, control poe penser: Mac- 
erson struts herson struts arms, coil springs erson struts | 
E] TOYOTA CRESSIDA ds ESTIS Rear suspension . ....... Independent, torsion Independent, trailing Independent, torsion Solid axle, four 
== ыз crank axle, coil arms, coil springs beam axle, coil control links, coi 
BN Fiantetabiliss cba springs springs springs 
n имег-Паг 
diameter (in.) ........ 0.82 0.90 0.63 0.90 
Rear stabilizer-bar 
diameter ип.) . 2... 2. 0.71 None 0.87 None 
Trailer towing (max. 165.) .. Not recommended 1000 3200 No 
4 | recommendation 
Trailer tongue weight No 
Only the Audi 4000' 5 — is carried R (тәк, IBE ees = Not recommended i 00 à ae " ECOUTER 
| rakes .... Isc/drum, power isc:drum, power Isc'drum, power iSc-drum, power 
over from last year. The Datsun 810 and Brake Swept drei (ed). па. 0 253 0 278.5 
Toyota Cressida have been restyled this Fuel tank (gal. ^ e . 158 16.4 14.0 172 
x в | runk space (cu. ff.) ...,. i Я 12. 
year. The Renault 18i has previously been Liftover height (in.). o.o. n.a. 33.0 27.5 31.7 
available in Europe but is new here. Curb weight (165.)....... 2260 2337 2261 2960 
| FR weight distribution (%). 63 37 55:45 63 37 55'45 
Basic TICE ........... $11,105 $10,875 $7,898 $11.599 
PS . bili : күке as eu T $12,660 $11.029 110.578 $12,699 
ajor options (over ) 
serviceabi Ity rati ngs | ON test tar o riaus A/C $620, AM.FM None A'C $595, metallic Sunroof $420, 
How easy is it to service these cars? stereo tape $675 paint $130, leather AM.FM stereo tape 
seats $598. five- $445, aluminum 


To give you an approximation of how 
| difficult it is for a typical person to 
perform various service operations, 


speed $199, conve- wheels $235 
nience group $359. 

driving group $339, 

AM FM stereo tape 


we examine each test vehicle. The $129 
numbers mean: 1, very difficult; 2, TEST RESULTS 
difficult; 3, average degree of diffi- Acceleration (sec.) 
| 1 ; | | OS0mph.... vu 13.6* 15:17 a 15,5" 
culty; 4, easy; 5, very easy. 25-70 трһ.......... 17.4* 20.4* 22.2* 20.7* 
T Brake test (cool) 60-0 mph 
t c Stopping distance (ft.) .. 185" 162* 197* 211* 
3 Pedal pressure (Ibs.). ... 60 60 52 37 
= = Brake test (hot) 60-0 mph 
Oo Stopping distance (ft.) .. 196* 197* 196° 222" 
Checking fluid levels Pedal pressure (Ibs.]. ... 46 102 133 34 
Batter 5 5 Interior noise @ 60 mph 
Master cylinder 5 5 ВА I inu кутш 74 72 75 75 
Windshield washer 5 5 Handling test (mph). .... . 65.0 57.0 59.0 63.0 
Engin oil : : Maneuverability test (mph) . 27.6+ 27 6+ 27.6+ 27.54 
oolant 
| TEST CONDITIONS: Ambient temperature, 62°F; relative humidity, 60 percent; barometric pressure, 30.8 inches Hg 
Checking the engine *Measured and 
Spark plugs | — — 
Distributor 
ee adjustment Jl. EL A. A. 
il filter | BN. E , 
Oil fil Performance comparison with selected 1980-'81models 
Replacing hoses 
Upper radiator hose 4 Mpg (city Accelera- Brakes 60-0 Handling Maneuver- Noise @ 
Lower radiator hose driving) "en 0-60 mph (hot) (mph) abili! 60 mph 
Heater hoses uM | mph (sec.] if.) (mph (dBA) 
Changing bulbs 1980 Audi 5000 Turbo in-line 5 18 _ 112 204 582 27.6^ 73 
Sean ine A 2 : $ 1980 Datsun 200-SX in-line 4 28 14.8 184 61.0 27.6 + 73 
aillights Fadi набар Ара АА dao с ШҮ و ج‎ i RT Ti Sor MEN EE. rN 
Front rünnlii lights 3 З 3 > 1980 Peugeot 505 in-line 4 16 17.3 187 59.3 27.64 71 
Front parking lights 3 3 3 F 
Front directionals 3 3 3 3 жыпы ы М Н O_O à à СЕРР 
Rear directionals 4 2 4 2 1981 Dodge Aries К in-line 4 24 18.1 175 63.5 27.64 71 
Rear running lights 4 3 3 4 ر‎ Se eee 
1981 Chevrolet Citation in-line 4 22 15.9 163 60.2 27.64 71 
sri рези ibility У H я 2 1981 Mercury Zephyr in-line 6 20 16.8 168 60.3 27.5: 71 
oui belts 2 2 1 2 1981 AMC Concord in-line 6 19 14.7 186 59.9 27.6 + 74 
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With COBRAPHONE, they stay in touch. Friends, relatives, clients, can 
reach you wherever you are—on the patio, at the pool, in the neighbors back 
yard, or when you're watching TV in a room where no conventional phone 

is available. 


COBRAPHONE provides reliable 2-way telephone communications from any 
point up to 600 ft away from the base unit, which connects to your regular 
phone. And it's priced to be affordable. 


COBRAPHONE LISTENS 


With COBRAPHONE, you stay in touch. Make those important phone calls 
without having to go into the house—or from any room in the house where 
no regular phone is available. Just dial your COBRAPHONE remote unit, and 
presto! You're in touch with anyone, anywhere in the world. 


Call the office, the doctor, "Мот, the kids—or іп an emergency, the Police or 
Fire Departments—all from wherever you are within the 600 ft. usable range. 
May also be used as an intercom. PER 


Handy volume control permits you to adjust the volume to match the noise = | 
bra phone 


level of your location. Touch button call entry remembers the last number 
dialed and re-dials it with a single button. | 

nversation Loud and Clear 
Cobra Communications Products 


COBRAPHONE is a complete system that installs in minutes. 


cee and test COBRAPHONE at your nearest COBRA personal communications DYNASCAN CORPORATION 
dealer today. Two models are available. Either one will keep you in touch! 6460 W. Cortland St, Chicago, Illinois 60635 .. 
Write for Color Brochure. | 
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COBRAPHONE 
Cordless Telephone Systems 
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Times It. Turns 
lamps on and off 
automatically, up to 
48 times a day. 


First Computerized Table-Top 

Lamp Timer... For Added Home 
Security & Convenience. And It’s 

a Dimmer, Too. 

The heart of Night Sentry is a microprocessor, a 
tiny computer that does the work of more than 8000 
transistors. While old-fashioned mechanical timers 
turn lamps on and off only once each day, Night 
Sentry can be programmed to automatically turn 
your lamps on and off as often as you like—up to 
48 times in 24 hours—to realistically create that 
lived-in look. 

Programming is automatic or manual. Simply 
use it as an ordinary light switch, and Night Sentry 
memorizes your 24-hour pattern and repeats it 
each day thereafter. Or program it manually in 
minutes by presetting on-off times to the pattern 
you want. 

Another ingenious feature to fool the bad guys: 
Night Sentry never turns your lights on or off at 
exactly the same times. It automatically varies your 
on-off settings slightly each day. 

Night Sentry also can be used as a conventional 
on-off switch. When you touch the pushbutton its 
memory is temporarily by-passed. 

Now think romance. Night Sentry's built-in 
dimmer lets you set the mood you want without a 
separate dimming device. 


Dims It. Full-range 
. dimming with the 
turn of a dial. 
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ТҺе Ultimate Turn-On 


All of these exclusive features have been 
designed into a compact, elegantly simple wood- 
grain-finish unit only 312” in diameter. It's the first 
lamp timer that's a beautiful “10”. Now you can 
stop hiding your timers behind furniture and bring 
them out in the open, where they belong. 

New Night Sentry—for the security of the lived-in 
look whether you're out of the house, out of town or 
asleep. For the comfort of always returning to a 
cheerfully lit home. ..for energy savings. 

Surprisingly, less than $30. At department 
stores, hardware stores, home centers, electronic 
specialty stores. 


Wall Model Night Sentry. Replaces any 
^ wall switch to give you the same comput- 
ey erized automatic timing of inside or outside 
NS light fixtures. 

| 


NIGHT SENTRY 


We Reinvented The Light Timer 


From the people who brought you Cobra? CB Radios 
and Cobraphone Cordless Telephones 
DYNASCAN 


CORPORATION é. 


6460 W. Cortland St., Chicago, IL 60635 


By EVERETT H. ORTNER 


Panoramic 35 


Press the trigger on the handle of the Glo- 
buscope and everything goes into motion. 
The slitted stainless-steel head begins to 
revolve, carrying with it the camera's 25- 
mm wide-angle lens. Behind it, orbiting 
around a sprocketed center, are a cas- 
sette, feeding out film, and a takeup reel, 
swallowing the film as it is exposed. 

Six inches of film and a little less than a 
second later the picture will have been 
taken: a 360-degree panoramic photo- 
graph. 

The Globuscope didn't get its name 
from its circular shape but from its inven- 
tors, the three Globus brothers: Ron, Rick, 
and Steve. It has, of course, been preced- 
ed by other panoramic cameras. If you sat 
through a graduating-class photograph 
while a slow-turning lens scanned the 
group (with some grinning kid running 
from one side to the other to get his pic- 
ture taken at each end), you know those 
big old panoramic cameras. The film they 
used was set in a curve to maintain a con- 
stant lens-to-film distance, and the expo- 
sure was made through a slit traveling 
with the lens. The angle of view was lim- 
ited, of course, by the design to 180 
degrees. A modern 35-mm version of the 
panoramic camera, the Widelux (now no 
longer made), produced a 140-degree 24- 
by-59-mm negative. 

Other old cameras used a Cirkut system. 
Here, mounted on a special tripod, the 
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THROUGH THE VIEWFINDER 


whole camera rotated by means of a 
spring motor while film was wound past a 
slit in its back. A big advantage of the sys- 
tem was the full-circle angle of view it per- 
mitted. 

This is the system on which the Globu- 
scope is based, but with two major differ- 
ences: The Cirkut cameras used film eight 
or 10 inches wide by five or six feet in 
length. The Globuscope uses 35-mm film. 
The Cirkut cameras required a complex 
series of gears that meshed with teeth in 
the tripod (there were different gears to 
match speed of camera rotation and film 
rate of feed to lens focal length). The Glo- 
buscope uses belts and what the Glo- 
buses call "fluid drive"—a kind of shock- 
absorber system-to transmit rotation. 

The two small photos show the camera 
with the head off: top photo, the lens; low- 
er photo, the film-feed system. 


Exposure is set by adjusting a "logarith- 
mic" iris, a tulip-shaped slot behind the 
lens that slides open to f/3.5 or closes to 
f/22. The rotating slit in the head sets an 
exposure time of approximately '5oo sec- 
ond. Turning the handle both rewinds the 
exposed film and winds the motor for the 
next roll of film. 

The camera will continuously expose a 
whole roll of film if you keep your finger 
on the trigger. Ron Globus likes to have 
the camera go around twice—a continu- 
ous 720 degrees—so he can choose the 
best full-circle picture. "You might wantto 
have your picture start at a particular tree 
or feature," he says, "and this way you 
can start and end up anywhere." 

The Globuscope is assembled in the 
Globuses' basement workshop at 1 Union 
Square West, New York, N.Y. 10003. Price: 
$1,500. It is now the second 35-mm cam- 
era to have gone into production recently 
in the United States. Keystone was first 
with its compact Everflash 35. 


Snapshots 


€ The3M Company has three new slide 
films: ColorSlide 100 and 400 for daylight 
use, and 640-T film, balanced for artificial 
(tungsten) lighting. | tried all three. Ver- 
dict: The 640-T film was on the grainy, 
contrasty side, as you'd expect for an 
extraordinarily high-speed film. But the 
colors were good, and we found it service- 
able. We liked the ColorSlide 100 and 400 
less: too contrasty, with unappealing col- 
ors. 

€ Tokina will introduce two very handy 
zoom lenses this fall—one with a wide- 
angle-to-tele focal range of 35-200 mm, 
the other with a normal-to-tele range of 
50-250 mm. Both have a variable aperture 
(f/3.5-4.5 and f/4—5.6, respectively) but 
are true zoom lenses—they stay in focus 
while you change focal length (unlike vari- 
focal lenses). 


Flexible bracket 


The "Every-Which-Way"' bracket is the apt 
name for the handy device shown below. 
It enables you to position your flash high 
over the camera, to the side, or, as shown 
here, even far forward for macro photog- 
raphy with a bellows-mounted lens. Swiv- 
el shoes at each end of the bracket give 
further flexibility. For synchronization, the 
E-W-W bracket provides connections for 
both hot-shoe and non-hot-shoe cameras. 
It's mail-order priced at $29.95 from Spi- 
ratone, Inc., 135-06 Northern Blvd., Flush- 
ing, N.Y. 11354. "В 


If you wonder what the 
ears Premium Compressor 
can do for you... 

start counting. 


cz _ -—— — 5-Inflate 


we 
Meer 


You can do all this and much more with 
the proper optional accessories. Sears 
Premium Compressor, with a powerful 
new compressor pump gives you the 
versatility, reliability and performance 
you expect. 


For Power 

and Performance 
You can count on 
©) Sears, Roebuck and Co., 1981 


*Minimum savings narionally. Prices and dates may vary in Alaska and Hawaii. 


Pumps, motors, and pressure cylinders, 
which store braking energy and release it 
for acceleration, fill the rear of this exper- 


PADCO 


SPATTER-SHIELD" 
PAINT ROLLER 


NO ONE LIKES ROLLER SPATTER — | 
so it makes good sense to uu 
switch to the roller with the 
built-in shield. 

It catches spray and spatter, 
and you have less mess. 
Comes with a top grade roller 
fabric, but accepts any 9-inch refill. 


K-MART SHERWIN WILLAMS 
ACE HARDWARE MONTGOMERY WARD 
FRED MEYER CENTRAL HARDWARE 
WARNERS TRUE VALUE HECHINGER 

TWO GUYS — VORNADO RINKS BARGAIN CITY 
TWIN FAIR TRU 


Available at most of these and other fine stores: 


SAV-ON DRUG CENTERS 
PERGAMENT HOME CENTERS 
STWORTHY HARDWARE HARDWARE WHOLESALERS, INC. 


rz -] PADCO, INC. Minneapolis, MIN 
Manufacturers of home improvement tools. 
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PS editor rides a 
fuel-saving 
hydrobus 


MUNICH, GERMANY 


It sounded like one of those ancient 
electric streetcars whining down to a 
halt as the bus driver hit the brakes. 
But this screaming glissando meant 
we were recovering a great quantity of 
kinetic energy that friction brakes 
normally waste as heat. This bus uses 
regenerative braking and stores that 
energy as hydraulic pressure, releas- 
ing it for acceleration. The bus is the 
latest version of the M.A.N. fuel-sav- 
ing hydrobus [PS, April '80], and we 
were racing around the banked test 
track on the factory grounds. 

After stopping, the driver squeezed 
the accelerator and the bus plunged 
forward briskly. Soon we were rolling 
at 30 mph. "That didn't take any fuel 
at all," project leader Faust Hagin hol- 
lered to me over the din. "We got up to 
cruise speed entirely on stored energy. 
Only now is the engine working. 

"Our early tests show a 20-percent 
cut in fuel consumption in simulated 
stop-start city driving," Hagin told 
me. Diesel oil costs about $2.45 a gal- 
lon in Germany, and a standard bus 
averages only eight mpg—so the hy- 
drobus, which will also use a smaller 
engine, could save big money. 

The machinery is complex. The 
engine is coupled to the bus axle 
through an infinitely variable auto- 
matic transmission and two rotary 
hydraulic units that work as either 
pumps or motors. For normal cruising, 
the engine pumps fluid from the first 
unit to the second, which drives the 
wheels. During braking, the engine 
decouples, and the coasting axle 
pumps fluid from the low-pressure 
reservoirs to the high-pressure accu- 
mulators. Friction brakes are not 
applied until just before the stop. 

During acceleration, the high-pres- 
sure fluid is released to the axle 
motor, which now drives the wheels. 
Fluid leaving the motor returns to the 
reservoir tanks. The engine takes over 
when cruise speed is reached. A 
sophisticated microcomputer controls 
the changes. 

But what about the noise? "No prob- 
lem," Hagin said. "Now the equip- 
ment is out in the open for easy access. 
But eventually we'll put it under the 
floor with silencing shields over it. 
You won't hear very much then."— 
David Scott 


imental bus. (They will be covered in pro- 
duction models.) Hydrobuses may carry 
passengers in Berlin next year. 
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An open and shut case 
for owning your own phone. 


You may not realize it, but 
you pay the phone company 
a monthly rental charge for 
every phone you have in 
your house. And those 
monthly telephone rental 
charges keep going up! 
One way to beat the sys- 
tem is to buy an ITT Ultra 80™ 
phone at your favorite retail 


Memory Redial Button 
redials busy number 
automatically 


Extra-long 14° cord 


Actual Size: 
65" X TA” X 2" 


store. With an ITT Ultra 80™ 
you only pay once and the 
phone belongs to you. So 
you never have to pay those 
monthly rental charges 
again! The savings can be 
substantial. 

You cant get a phone like 
the ITT Ultra 80™ from the 
phone company, either. You 
just slide it open to use... 
close to hang up! And the 
Ultra 80™ features push- 
button dialing that works on 
both rotary or tone systems. 
A Memory Redial Button that 
redials a busy number at the 
touch of a button. A Ringer 
Shut-Off Switch that turns off 
the ringer when you dont 
want to be disturbed. Plus a 
button that gets you a dial- 
tone without hanging up. 

You ll like the way the 


Pushbutton dialing 
at rotary cost 


REL 


Ultra 80™ works...and every- 
one who sees it in your home 
will like the way it looks. It 
comes in two popular de- 
signer colors—almond beige 
and cocoa brown, each with 
accent trim. It's a little deco- 
rator touch that can mean so 
much! There's even an op- 
tional wall holder for your 
kitchen or den. And the Ultra 
80™ is a snap to install. Just 
plug it in. That's all there is to it. 
The ITT Ultra 80™ is just 
one of dozens of quality ITT 
Own-A-Phone® telephones 
available at retail stores 
everywhere. For the store 
nearest you, just call this toll- 
free number: (800) 526-4262. 


ITTUltra8O 
Telephone 


Ringer Shut-Off 


ITT 


ITT Consumer Specialty Products Division, International Telephone and Telegraph Corporation, Clark, New Jersey 07066 © 1981 ITT 


ADVENTURES IN ALTERNATE ENERGY 


A bimonthly sampling of projects PS readers have 
devisedto conserve or replace fossil fuels 


elements in the electric water heater 
and turns on the circulating pump. As 
heat is transferred into the regular 
electric water heater via the heat 


Self-draining 


solar collector 


for domestic hot water 


By PAUL BOLON 
DRAWINGS BY CARL DE GROOTE 


Freezes are rare in Belleair Beach, 
Fla., where Rudy Klingbeil lives, but 
are just threat enough to be a nui- 
sance for solar projects. When Kling- 
beil set out to build his own solar 
domestic-hot-water heater, he hated 
to bother with costly freeze-protection 
equipment or the complexity of an 
antifreeze-fluid system. 

Instead, Klingbeil took the basic 
drain-down solar design and altered it 
to eliminate the need for check valves 
and extra controls. He also added a 
few wrinkles—new to us—in construc- 


TO 
THE RIGHT yio 


4" COPPER LINES —^ 
PITCHED TO 
THE LEFT 


tion and operation, and in the home- 
built heat exchanger. 

In Klingbeil’s system, water is 
pumped from a half-filled 18-gallon 
auxiliary tank through the solar col- 
lector and heat exchanger before 
being returned to the tank. A loop of 
pipe rising five feet above the solar 
panel is a captive air vent allowing 
water in the collector channels to 
drain into the auxiliary tank when the 
pump is off. 

The system has two thermostats. 
The one in the solar collector is a dou- 
ble-throw model; when the tempera- 
ture exceeds 120 degrees F, the ther- 


THERMOSTAT WELL Ls 
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mostat turns off power to the heating 
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exchanger, the hot water begins to 
stratify at the top. To overcome this, 
Klingbeil has installed a second ther- 
mostat and small pump to circulate 
water from the tank through the heat 
exchanger. However, the heat ex- 
changer is set up as a counterflow 
type—the most efficient arrangement. 
Water from the collector flows from 
the top of the exchanger to the bottom; 
water from the tank is pumped from 
bottom to top. 

The collector panel is an original, 
too. The “flat plate” is actually 28- 
gauge-steel cabinet sides salvaged 
from a scrap yard. They’re simply 
nailed in place and lapped like shin- 
gles. That’s how the 18-foot-long panel 
avoids expansion problems—the metal 
pieces can shift a bit. Parallel lengths 
of 14-inch copper pipe in the panel аге 
spaced 2v? inches apart and spot-sol- 
dered every two inches. Klingbeil 
thought that turbulence within the 
small-diameter pipe would increase 
heat-transfer efficiency. 

By late afternoon on sunny days 
Klingbeil has an 82-gallon tankful of 
130—150-degree-F water. The two 5- 
hp motors cost only a couple of dollars 
a month to run. "B 
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COLLECTOR DETAIL SOLDERED TO SHEETS OF STEEL 
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HEAT-EXCHANGER DETAIL 


Solar collector is mounted below Rudy Klingbeil's ele- 
vated back porch (photo above). The air vent runs up 
the column beside him. Solar collector's V4-in. pipes 
(drawing, far left) slope toward the left header; the 
return slopes down to the panel's corner. To order 
drawings ($2) or ask a question, send a stamped, self- 
addressed envelope to: Rudy Klingbeil, 110 Ninth St., 
Belleair Beach, Fla. 33540. 
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Ask any professional. A quality tool 
makes the job easier. And Cooper has a 
wide selection of quality tools for the 
job. 

Whether you're making or mending, 
cutting or joining, measuring or striking 
there's a Cooper tool that s just right 
Don't take chances. Use the tools 
tradesmen use. 


from Cooper The Tool 
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. Seven & Seven. | 
Sounds so good you can taste it. 


Seagram's 7 and 7UP* over lots of ice. Crisp. Icy. Delightful. 
And if you think it sounds good, wait until you taste it. Enjoy our quality in moderation. 
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Where quality drinks begin. 


SEAGRAM DISTILLERS CO., N.Y.C. AMERICAN WHISKEY — A BLEND. 80 PROOF. 
"SEVEN-UP" AND “7 UP” ARE TRADEMARKS OF THE SEVEN-UP COMPANY ©1981. 
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PS Whats News 


Popular 


С lence 


"Most home-built airplanes take years, 
not months, to build," says Tom Jewett, 
one of the designers of the Quickie Il, the 
plane that appears on the cover. "There- 
fore not many of them get finished. Peo- 
ple lose interest after seven or eight 
months. They find it hard to go out there 
every night and work on the airplane." 
So Jewett and his partner, Gene Shee- 
han (they both worked with Burt Rutan to 
design the VariEze that appeared on the 
November 1978 cover), began to work on 
a plane that would be easy and quick to 
build, use little fuel, be cheap to maintain, 
and have the range to be a practical cross- 
country plane. Their remarkable two- 
place craft meets all those requirements, 
and the kit sells for just under $10,000. 
The unusual shape—the landing gear on 
the end of those canards, the strange, 
drooping aft section of the fuselage, the 
high, short main wing—is certainly eye- 
catching, but it was designed that way for 
sound engineering reasons. The rationale 
behind the design along with perfor- 
mance figures and other fascinating de- 
tails are told in Ben Kocivar's article. 


Satellite-to-you TV 


Last March І reported in this space that the 
Communications Satellite Corporation 
had filed an application with the FCC to 
establish a direct satellite-to-home televi- 
sion service. Now, with lightning-like 
rapidity, the FCC has approved the idea. 
While certain technical details remain to 
be worked out, the FCC has encouraged 
companies to file applications to begin 
service. The broadcast industry has ob- 
jected vigorously, sensing that a TV sta- 
tion in the sky could set a precedent that 
might eventually siphon off much adver- 
tising revenue. But the FCC brushed aside 
industry protests. Final approval of the 
details of the new service are expected by 
the end of the year, and broadcast service 
could begin as early as 1985. 


The traffic toll 


The Insurance Institute for Highway Safe- 
ty, a national research organization sup- 
ported by auto insurers, has come up with 
a series of horrifying figures. Auto-crash 
deaths and injuries, says the institute, are 
costing the country over 20 billion dol- 
lars a year (notto mention all the grief and 
suffering). That's more than the total cost 
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of either coronary heart disease or stroke. 
The figures include direct costs (such as 
physicians and hospital service, emergen- 
cy assistance, and drug and rehabilitation 
outlays) and the indirect cost of lost pro- 
ductivity resulting from premature death 
and disability. Dr. William Haddon Jr., 
physician-president of the institute, says 
the tremendous toll is taking place despite 
the fact that safety research has produced 
the technology to reduce it substantially 
[PS, Jan. '80, Dec. '80]. He points out that 
while an enormous amount of money is 
being spent in the attempt to prevent and 
cure such major killers as heart disease 
and cancer, very little money or effort is 
being expended to try to do anything to 
reduce the incredible toll of automobile 
accidents. 


Intelligent machines 


Machines that talk surround us on every 
side. Most of the automatic services we 
get these days, such as time signals from 
the telephone, are produced by voice syn- 
thesizers. And these artificial speech mak- 
ers are available in everything from talk- 
ing watches to toys. But designing ma- 
chines that can /isten to human speech 
and interpret it correctly has been a lot 
more difficult. Robert Gannon reported on 
progress in both these fields in his August 
1980 PS article. Now the news is that 
speech-recognition circuits are dropping 
rapidly in price and improving rapidly in 
accuracy. Until now, a good speech-rec- 
ognition circuit cost about $10,000. Only 
about 1,000 of them are installed around 
the country. Lockheed Corp. and General 
Electric, for example, use them for assem- 
bly-line work so workers who have their 
hands full can control the machinery by 
voice. 

Now some units are coming on the mar- 
ket for less than $5,000, and some compa- 
nies are predicting that costs will plummet 
to $500 by early next year. A company 
called Intrastate plans to introduce the 
first speech-recognition device contained 
on a single microchip later this year. It will 
only understand eight words, but it should 
bring speech-recognition circuitry down 
to about $10. At such prices experts are 
predicting an explosion in the industry. 

Most of the technology on the market 
now and in the foreseeable future will 
probably be capable of understanding 
only one word at a time. Thus you could 
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use itto control machinery—or perhaps an 
image on a computer screen—using such 
simple voice commands as up, down, 
right, bigger, etc. But experts say that 
chips that can understand full phrases 
may be here by 1985. Thus it appears that 
by the end of the decade we may be get- 
ting close to having machines with full 
conversational ability. At that point we'll 
get a new generation of typewriters that 
automatically type out anything we say, 
workshop tools and home appliances that 
canunderstand and respond to complicat- 
ed commands, and home computers that 
will behave just like HAL in the film "2001" 
(but, we hope, a bit more docilely). 


Short takes 


© Magnetohydrodynamics [PS, Aug. 
78] is a promising technique for convert- 
ing coal into energy at very high efficien- 
cy. But it has stumbled against the barrier 
of severe and as yet unsolved technical 
difficulties. Now TRW, the giant conglom- 
erate, has announced the building of a 
major new research facility to work on the 
problem of coal combustion in general 
and MHD in particular. If a successful pro- 
cess could be worked out, the company 
says, the efficiency of coal-burning power 
plants would be raised by more than 50 
percent while the pollution problem 
would be greatly reduced. And that, says 
the company, could produce electricity at 
20 to 30 percent under current costs. 

€ The world's first commercial passen- 
ger maglev system [PS, Aug. '79] is sched- 
uled to go into operation in Birmingham, ` 
England, probably in 1983. The 600-meter 
line will connect Birmingham's airport 
with the city's National Exhibition Center. 
Two vehicles, carrying 32 people each, 
will shuttle back and forth on parallel 
tracks. With a 90-second journey and 20- 
second turnaround time, the line should 
move 760 passengers an hour in each 
direction, . 
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69 payloads are booked: 
communications satellites, 
scientific instruments, 
factories, and more 


By JIM SCHEFTER 


Three miles away, barely visible 
behind steel towers and support struc- 
tures, the U.S. spaceship Columbia is 
poised in the Florida dawn. For the 
second time in three days we wait for 
the final countdown—those magic sec- 
onds when even journalists hush and 
each of us shivers in private anticipa- 
tion. 

If the Space Shuttle is to become a 
workaday beast of burden, it must 
prove itself now. 

Years late, billions of dollars over 
budget, and beset by such severe tech- 
nical problems that its critics gloated 
with "Itold you so" smiles, the Shuttle 
neared the moment of truth. Of the 
four major trouble areas I wrote about 
nearly two years ago [PS, April '80], 
three continued to be question marks 
right up to launch time: 

Would the Shuttle’s main rocket 
engines work as planned? Would the 
delicate thermal tiles protect Colum- 
bia from reentry destruction? Would 
the extraordinarily complex comput- 
er-and-software system handle its 
tasks efficiently? 

It was an unforeseen computer 
problem that halted the countdown 
just after dawn on April 10. A miscue 
in timing—a random glitch that oc- 
curs but rarely when the first of five 
identical computers is turned on— 
kept Columbia grounded. 

In a matter of hours IBM specialists 
working with NASA had isolated the 
problem and found the simplest of all 
solutions: Turn the computer off, then 
on again. Once recycled, the timing 
clicked back into synchronization. 

Now Columbia vented wispy white 
gases. Astronauts John Young and 
Robert Crippen stared at the sky and 
listened to the same words we all 


A sampling of Shuttle cargoes includes 
the Galileo orbiter (1), one of two Jupiter- 
bound spacecraft planned for 1984 
launch. A payload-bay full of satellites (2) 
includes a large Intelsat international 
communications satellite and Telesat, a 
Canadian domestic communications sat- 
ellite. Another launch will carry Spacelab- 
2 (3), one of 15 separate missions that will 
ferry U.S. and European scientists into 
orbit. The advanced Tracking and Data 
Relay Satellite (4) scheduled for late-1982 
launch shares a payload bay with a small 
NASA scientific satellite. Still another ver- 
sion of Spacelab (5) will carry different 


heard: "T minus 15 seconds . . .," came 
the loudspeaker voice. 

Àn intense silence fell over the site 
where the world's press watched and 
waited. The quiet may have echoed 
through homes around the world. "T 
minus 10 seconds...9...8...” 

The same prickly shivers I had felt 
so many times during Gemini and 
Apollo launches washed over me. Bin- 
oculars steady, I stared and listened. 
б Rt: reer t 

A ‘hurricane of white exhaust ex- 
ploded from the launch pad, pierced by 
the upward catapult of an amazing 
machine. There soared a silolike fuel 
tank, flanked by pencil-thin solid 
rockets, all straddled by Columbia. 
This Space Shuttle wasted little time 
in getting airborne. 


Straight up it climbed, trailing а. 


tower of flame. With Columbia’s nose 
already more than 700 feet up, fire still 
pounded the ground below, envelop- 
ing the pad, melting cables, twisting 
steel, scorching concrete. 

Columbia roared in triumph. The 
crackling sound of solid and liquid 
rockets shook the ground, wrapping 
us in cocoons of noise and light. 

It was truly the brilliant dawn of a 
new age of space travel. Aboard 
Columbia, Young and Crippen rode 
fire into orbit. The engines worked. 
The computers worked. A few missing 
thermal tiles gave brief concern, and 
then only the most minor of malfunc- 
tions interrupted life aboard one of the 


‘most complicated flying machines 


ever built. 

A continent away from that muggy 
Florida dawn, I stood two days later on 
the flat desert floor of Edwards Air 
Force Base in California. Columbia’s 
performance so far was superior. But a 
Shuttle that doesn’t land as adver- 
tised would be useless in the future. 

I heard the reports over static-gar- 
bled loudspeakers. Columbia was 
safely through the reentry caldron. 
The protective thermal tiles had done 
their jobs. Radar tracked Columbia as 
it plunged toward the desert. 

The double boom of sonic explosions 


types of experiments. Four communica- 
tions satellites (6) fit easily into the Shut- 
tle. The three smaller ones are domestic 
satellites being orbited by Indonesia, Can- 
ada, and Saudi Arabia. The fat satellite is 
Syncom-4, a Hughes-built craft designed 
especially for Shuttle launch. Four more 
satellites (7), including another Intelsat 
and a NASA scientific satellite, share a lat- 
er launch. The two similar birds are an 
Australian domestic satellite and a G-Star, 
a commercial communications satellite to 
be orbited by the GTE company. The giant 
space telescope (8) will give astronomers 
the first clear look at the stars. 


rolled over us. Columbia was here. 
But where? We strained to see, heard 
the loudspeaker calling out altitudes 
and positions. Then I saw it. 

Nose steeply down, Columbia dove 
toward the runway. A T-38 jet piloted 
by astronaut John McBride seemed to 
be a mosquito escorting a whale. 

smoothly and softly, Young leveled 
from the dive. The landing gear 
dropped and locked. Young pulled 
Columbia's nose high, literally kissed 
the wheels onto the runway, and 
rolled to a stop 8,993 feet away. I 
breathed again and for the first time 
heard the crowd around me screaming 
and cheering. 

Nearby a young woman pulled on a 
T-shirt that summed up the crowd's 
feelings: "Columbia 1, Proxmire 0." 
Shuttle critic Senator William Prox- 
mire had no supporters on the desert 
that day. 

But Proxmire and others have fired 
barbed salvos at the Shuttle for years. 
Now that Columbia’s first test mission 
was over, what had it proved? 

Columbia’s dramatic landing was 
not just another space spectacular. It 
proved the impossible is now possi- 
ble. 

A reusable spacecraft that returns 
to Earth will do more than cut launch 
costs. The Shuttle props the door to 
empty space wide open. Easy access to 
a world of zero gravity may transform 
the way we do things. 


Stretchable satellites 


Payloads are already booked aboard 
69 Shuttle missions, through Septem- 
ber 1986. (The Defense Dept. has 
booked 18.) The largest single catego- 
ry of payload is communications satel- 
lites. So far, 43 are slated to be orbited, 
sometimes three or four on a mission. 
Many of these are replacements for 
satellites now in orbit. But the spa- 
cious payload bay will accommodate a 
new generation of more powerful, 
multi-talented satellites that may 
shake up conventional communica- 
tions networks. 

So far, only the Tracking and Data 
Relay Satellite built by TRW and the 
Syncom-4 built by Hughes are de- 
signed for the Shuttle. Every other 
satellite builder has hedged by design- 
ing for launch either by the Shuttle or 
by an expendable booster rocket. 

Such hedging costs money. With the 
Shuttle’s proving itself at last, the 
trend should be toward satellites that 
take advantage of its capacity. 

Take the Tracking and Data Relay 
Satellite, for example. It is huge—57 
feet from tip to tip of its solar panels. It 
is powerful: The solar array generates 
a hefty 1,700 watts, compared with 


Continued 
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RCA's Satcom with its 740-watt pow- 
er supply. The new satellite is also the 


first to operate on multiple frequency | 


bands, so it can communicate simulta- 
neously with orbiting spacecraft and 
earth stations. 

The new satellite will revolutionize 
the mission controller’s job. For the 
first time, there'll be no worrisome 
radio silences as orbiting spacecraft 
move out of range of ground tracking 
stations. When the three-satellite 
tracking system is in orbit, mission 
controllers will be able to stay in touch 
full time with the Shuttle. 

The first of the three satellites will 
be the only payload aboard the first 
operational mission by Columbia, now 
planned for Seftember 1982. With its 
solar panels folded neatly against its 
side and its own rocket to boost it from 
Shuttle altitude to a higher orbit, the 
largest satellite yet stretches through 
only half of the payload bay. 

Syncom-4 fills the payload bay ina 
different way. It is fat and squat, 
designed to fill the breadth of Shuttle. 
With a 14-foot diameter, it is the fat- 
test satellite ever built. 

The wide-body design chosen by 
Hughes allows for expansion, accord- 
ing to program manager Dick Jones. 
Another fat cylinder could nest in the 
payload bay in front of the first. And 
the enlarged girth is covered with 
solar cells, which would easily provide 
the additional electricity needed. 

The next generation of satellites 
will take even more advantage of the 
Shuttle’s capacity. Studies now are 
under way at TRW, Hughes, RCA, 
Genera! Electric, and Ford for a “su- 
per-sat” that could fill the Shuttle 
payload bay. Designs for this bird will 
vary, but TRW is thinking about a 
65,000-lb. launch weight. In orbit it 
will be as big as the tracking satellite 
and at least four times bigger than 
today’s communications satellites. 

The super-sat will also solve a prob- 
lem insoluble by pre-Shuttle technolo- 
gy. By the end of this decade, both the 
available radio frequencies and the 
orbital slots will be totally used up by 
the many satellites currently being 
built. Because the super-sat will oper- 
ate on superhigh frequency—30-giga- 
hertz uplink, 20-gHz downlink—it 
will carry up to 2,500 times the load of 
current satellites. 


Free-fall factories 


Some very small experiments done 
on Apollo and Skylab missions proved 
it’s possible to make things in zero 
gravity that just can’t be made on 
Earth: life-saving drugs, for example. 

Pharmaceuticals are most likely to 
be first among the coming hoard of 
space-created products. Already, the 
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McDonnell Douglas Corp. and the 
Ortho Pharmaceutical Co. have joined 
forces to develop hardware and prod- 
ucts. The project involves developing a 
device to produce large amounts of 
pure drugs that can't be made on 
Earth. 

The team will use a process known 
as electrophoresis. It works somewhat 
like electroplating: An electric cur- 
rent passing through a solution sepa- 
rates out the materials dissolved in 
that solution. But instead of separat- 
ing metal ions from solution, electro- 
phoresis separates molecules of bio- 
logical materials. 

On Earth, the process can't produce 
large quantities because gravity tends 
to clump the molecules together. But 
in space it works beautifully. During 
an Apollo mission in 1975 the enzyme 
urokinase was separated from human- 
cell cultures at six times the efficiency 
possible on Earth. This rare enzyme is 
so difficult to produce that a single 
dose costs about $1,500. 

Using electrophoresis in zero gravity 
to produce the enzyme could lower the 
cost to $100. If enough were available, 
urokinase could prevent thousands of 
blood-clot deaths a year. 

Will the pioneering Shuttle experi- 
ments produce urokinase? The compa- 
nies won't say. Although these first 
space entrepreneurs are willing to 
share hardware secrets, they are 
decidedly unwilling to discuss specif- 
ics of upcoming drug experiments. 
James Rose, manager of McDonnell 
Douglas's space processing effort, says 
only that several candidate drugs are 
being considered. 

A prototype electrophoresis ma- 
chine will be carried aboard Columbia 
(in the crew quarters) next year. It 
will be operated by the astronauts, 
who will put in materials to be pro- 
cessed, then retrieve and freeze the 
results. If the technology works—and 
virtually everyone thinks it will— 
larger prototypes will be carried on 
later missions. 

Finally, the companies expect to 
build an automated processor that 
would be dropped off in orbit, operate 
its electrophoretic process for several 
months, then be retrieved on a future 
mission. One test planned requires 
10,000 pounds of raw materials to 
produce 0.3 pound of pure drug. 

But even that, Rose says, is signifi- 
cant. That unnamed drug would treat 
a now incurable condition, with 0.3 
pound being enough for 20 percent of 
the patients for a full year. 

Pharmaceuticals are not the only 
substances that behave differently in 
zero gravity. 

"For the first time, we can study the 
structures of perfect crystals and per- 


haps find ways to make them better 
here on Earth," said TRW's Neville 
Barter. 

On Earth, as the solid crystal forms 
in solution, eddies and currents 
present in the solution get locked into 
the crystal structure. Instead of hav- 
ing a perfectly uniform crystal all the 
way through, you get slightly dis- 
torted crystals with microscopic 
whirlpools trapped inside. 

Today's electronics demand pure crys- 
tals; the Shuttle may provide them. 

At TRW three separate devices are 
being built to grow crystals in zero 
gravity. All three use conventional 
crystal-growing methods; the only dif- 
ference will be weightlessness. 

Two of the devices will be included 
as part of a Spacelab mission, and the 
third will be a self-contained unit put 
into the payload bay. All are sched- 
uled to fly in 1984. 


How to do the impossible 


But advanced communications sat- 
ellites and exotic, made-in-space 
materials are only the beginning. 
Many impossible things may be possi- 
ble with a reusable spacecraft. Some 
we may not even have thought of. 

To make sure that everyone gets a 
chance to attempt the impossible, 
NASA has opened up the Shuttle bay 
to the general public. Anyone—a pri- 
vate citizen, a school, a company—can 
buy a Getaway Special. These are 
small canisters ranging from 2' to 10 
cubic feet and costing from $3,000 to 
$10,000 to launch. They will fly on a 
space-available basis, tucked into 
whatever corners are available. Any- 
thing can go in the canisters—as long 
as the experiment requires little or no 
crew attention. Among the hundreds 
of planned Getaway Specials, for 
example, is one being funded by RCA 
and prepared by inner-city high 
schools in Camden, N.J. Students are 
designing and building a capsulized 
ant colony to study the effects of zero 
gravity on the insects. Ant activity 
will be observed in space by TV and 
movie cameras, with the "antronauts" 
returning to Camden after landing. 

Not all Shuttle payloads will be sci- 
entific. NASA is considering propos- 
als from artists. One is a two-mile- 
long reflective foil strip that will 
slowly uncoil in space into a cometlike 
tail streaming away from the sun. 
Another is a spray can to paint three- 
dimensional shapes in space. 

Finally, a variety of scientific and 
exploratory spacecraft will be carried 
on the first leg of their journey aboard 
the Shuttle (see diagram). 

With Columbia safely up and down, 
our future in space is far brighter 
than it was just months ago. LB 


Neutron 


probes 
test materials for batteries, 
synfuels, fusion reactors 


By mapping how pulsed neutrons scatter 
Off atoms, scientists can tailor exotic 
new materials for future energy sources 


By DAVID PRICE 
ILLUSTRATION BY RAY PIOCH 


Dr. Price, a solid-state physicist, is director of Argonne 
National Laboratory's Intense Pulsed Neutron Source. 


The row of discs, each about the size and shape of a hockey 
puck, shone out in the dimly lit laboratory. "Pick one up," 
said Henry Thresh. I slipped on a pair of white cotton 
gloves. "But don't drop it," he added. 

He was right to caution me. The disc was much heavier 
than I expected. Inside a thin outer cladding, it was solid 
uranium—a material that's nearly twice as heavy as lead. 
Thresh and his materials processing group at Argonne 
National Laboratory in Lemont, Ill., had manufactured 
these discs to be bombarded by pulses of fast-flying protons. 
They are the targets in an important new research device, 
the Intense Pulsed Neutron Source (IPNS), that went into 
operation at Árgonne in May. 

In the device, the targets are hammered by a burst of 
protons 30 times a second—each burst containing trillions 
of particles accelerated by a rapid-cycling synchrotron to 
an energy of 500 million electron volts. Under this barrage, 
the targets let loose a spray of neutrons much like chips 
flying off a rock when struck by a hammer. Each proton 
produces as many as 20 neutrons. 

Scientists have known that neutrons could be used for 
incredibly delicate and penetrating probes of matter since 
shortly after they were discovered in 1932. Because they 
have no electric charge, neutrons can bore right into the 
center of even the heaviest materials. And since their size 
is well matched to the spacing between atoms in a crystal, 
they yield information about structural and chemical prop- 
erties. The Argonne source is being used to develop new 
materials for advanced energy technologies and to perform 
basic experiments on the frontier of modern physics. 
Among the studies under way: 

€ Analyzing materials for advanced batteries; 

€ Tailoring catalysts for synthetic-fuel production; 

€ Testing radiation damage in metals that will consti- 
tute future fusion reactors; 

€ Determining fundamental properties of the neutron. 


Neutron beams are nothing new. They have been used 
for scattering experiments since the first nuclear reactors 
went into operation in the early 1940's. Scattering exper- 
iments are one of the basic tools physicists use to inves- 
tigate properties of matter. By directing a beam of photons 
(light) or high-energy particles against a sample material 
and measuring the angles and energies at which the probe 
particles emerge, they can deduce the structural, chemical, 
and electrical makeup of the sample. (A simple, natural 
example of scattering results in the blue color of the sky: 
Atoms in Earth's atmosphere scatter photons in the blue 
region of the light spectrum but transmit those of other 
colors.) Many scattering experiments use X-rays or charged 
particles, but for certain types of samples neutrons are the 
only suitable probe. 

Reactor-produced neutron beams have been successfully 
used for scattering experiments for many-years, but in the 
last decade this kind of research has reached a plateau. 
The reason: Even though fission reactors contain billions of 
neutrons in every cubic centimeter (neutrons are what 
drive the nuclear chain reaction), there is a limitation on 
the intensity of a reactor-produced beam. To create a 
usable beam, experimenters must take just a narrow pencil 
of particles traveling in the right direction and, of these, 
select only those that have the energy they want. Then, 
after letting the beam hit a sample, they have to take 
another pencil and another energy slice of the neutrons 
that are scattered. They may end up with just a few neu- 
trons per second reaching a detector. 


"Big science" 


One way to increase the neutron flux is to build bigger 
reactors. But this turns out to be impractical; reactors over 
a certain size produce too much heat. That's where pulsed 
sources come in. If neutrons were produced in a regular 
sequence of pulses so that the source is switched on, say, 
only 1/1,000 of the total time, the pulses could be 1,000 
times more intense before heat became a problem. 

One way to get a pulse is to use accelerated charged par- 
ticles (accelerators are usually pulsed anyway) to pro- 
duce neutron bursts. At Argonne, we demonstrated this 
process on a prototype source called ZING, starting in 
1974. Then we built IPNS with 1,000 times the intensity. A 
similar source started up in Japan last year. The world's 
largest source of this kind is under construction at Ruth- 
erford Laboratory in England, but the Germans are con- 
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sidering a source that would have 10 times that power. "We 
are just beginning to get a feel for the power of these 
sources," says Jack Carpenter, IPNS technical director. 

One factor that must be considered in this era of "big 
science" is the cost of huge installations. IPNS cost a bar- 
gain $9 million, but only because buildings and equipment 
were pirated from an atom smasher that had recently shut 
down. À really intense source might cost $100 million. 

The experiments can be classified by the energies of the 
neutrons that are used. In general, investigations of molec- 
ular structure use "thermal" neutrons, particles partially 
slowed down in moderators surrounding the targets. The 
ability of the Argonne source to produce intense beams of 
thermal neutrons is proving useful to General Electric 
researchers who are developing a sodium-sulfur battery for 
future electricity storage and electric vehicles. 

This battery requires an electrolyte with some special 
qualities: It must be a solid that is electronically insulating 
but conductive of charged sodium ions. And it must be 
chemically stable against corrosion from the hot liquid 
electrodes. A class of ceramics called beta-double-primed- 
aluminas has many of these properties, but the material 
requires other kinds of atoms to prevent its breaking down. 
So chemists tried inserting various foreign atoms as stabi- 
lizers. Lithium worked well, but why? 

GE's Walter Roth brought a sample of the lithium-sta- 
bilized material to Argonne. Working with Argonne scien- 
tists Jim Jorgensen and Frank Rotella, he measured 
neutrons scattering off the sample and was able to draw 
a map of the material's atomic structure that explains 
its success as an electrolyte. According to Roth, the lith- 
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Three steps to pulsed neutrons: Negative hydrogen ions from - 
preaccelerators are boosted to energy of 50 million electron 
volts, then routed to 45-foot-dia. synchrotron. Their electrons are 
stripped, and resulting protons are accelerated to 500 MeV. Then 
they pass down transport line to uranium targets (one produces 
thermal neutrons, one fast neutrons). Experiments (see photo, 
right, of setup for test of an Exxon chemical cell) are positioned in 
building outside shielding. ZING target was a prototype neutron 
source that IPNS replaces. 
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ium atoms appear to have two effects: They help stabilize 
the structure and also change the distribution of the 
sodium ions, thereby affecting their ability to trans- 
fer electricity. 


Catalyst for the future 


Another IPNS experiment that uses thermal neutrons is 
investigating catalysts that could be used to help assemble 
complex hydrocarbon compounds from synthesis gas—a 
mixture of hydrogen and carbon monoxide that can be 
derived from coal. "The design of ideal catalysts is a major 
chemical challenge—whether in the production of fuels, 
food substitutions, fertilizers, gasoline, fibers, plastics, 
elastomers, or pharmaceuticals," says Earl Muetterties of 
the University of California, Berkeley. 

Although the process of making gasoline from synthesis 
gas has been demonstrated (first by the German scientists 
Fischer and Tropsch in 1925), the basic chemistry is not 
well understood. Clearly, the catalyst—typically a transi- 
tion metal like cobalt or iron—first joins with a carbon 
monoxide molecule. This provides the site where the reac- 
tion takes place. But what happens next? Does the oxygen 
split off to leave a "naked" carbide atom on the metal sur- 
face, which then reacts with nearby hydrogen atoms? Or 
does hydrogen join up with the carbon monoxide to form 
what chemists call a formaldehyde group? If chemists 
understood the basic reaction mechanism, they might be 
able to choose the right catalyst, temperature, and pres- 
sure conditions to optimize production of a desired hydro- 
carbon. 

Recently, Muetterties and two Argonne chemists, Mark 
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Beno and Jack Williams, used neutrons to study a com- 
pound that models a possible intermediate in the Fischer- 
Tropsch reaction. These measurements showed that a sin- 
gle hydrogen atom was partly joined to a metal atom and 
partly to a carbide, but not completely to either. This sug- 
gests that the reaction mechanism involving the carbide- 
hydrogen intermediate is a likely possibility. Further 
study is going on with other catalysts that could produce 
gasoline and other hydrocarbons from methanol. 

Experiments with "fast" neutrons—ones with energies 
about a million times higher than thermal neutrons—are 
important for designing materials for future fusion reac- 
tors. Fast neutrons have so much energy that they can 
knock atoms out of their positions with such high energy 
that these in turn knock out other atoms, producing major 
defects in a structure. Materials that can withstand such 
radiation damage will be developed using neutron beams. 

Neutron damage research can also be carried out in reac- 
tors and with the Rotating Target Neutron Source at Law- 
rence Livermore Laboratory [PS, Oct. '79]. But pulsed 
sources have special advantages. Their radiation fields are 
almost completely free of the gamma rays that complicate 
measurements in reactors. Large samples can be irradiat- 
ed in a uniform field, unlike the point-like Livermore 
source. And the pulsed nature of the source can be used to 
see how defects change between pulses. 

So far we have talked only about some practical appli- 
cations of pulsed neutron sources. But IPNS is also being 
used for fundamental research. A group of researchers led 
by Tom Dombeck of the University of Maryland is using 
IPNS to attempt to measure an entity so small it's never 
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Neutron detector measures scattering angles off samples. Flat 
disc at top contains material that flashes when a neutron is 
absorbed. Flashes are detected by photomwultipliers in tubes. 


been observed—the electric dipole moment of the neutron. 

Current theory predicts that neutrons—though they are 
electrically neutral as a whole—are made up of fractional 
electric charges and therefore have a dipole moment. If 
they do, certain interactions involving them would violate 
a principle that was once held sacred: time-reversal sym- 
metry, the notion that subatomic processes can run back- 
ward as easily as forward. Because some other fundamen- 
tal symmetries break down under certain conditions, the- 
orists expect that time reversal does not always hold. 

Dombeck's group will try to verify the electric dipole 
moment by trapping neutrons in a metal bottle. This exper- 
iment uses neutrons at the extreme low end of the energy 
scale—"ultra-cold" neutrons corresponding to tempera- 
tures of a few thousandths of a degree above absolute zero. 
(At these very low temperatures, neutrons are treated as 
waves instead of particles. If their wavelength is larger 
than the spacing between atoms in the container, they are 
unable to escape.) Once the neutrons are trapped, the 
experimenters expose them to a strong electric field; any 
change in orientation would be evidence for an electric 
dipole moment. "We may never observe it," Dombeck says. 
"But if we can put an upper limit on its value, we can 
eliminate some theories about time reversal proposed by 
some quite distinguished physicists." 

While these experiments proceed at the new facility, oth- 
er materials scientists and subatomic physicists are con- 
cocting new ways to use IPNS to solve practical and fun- 
damental problems. As in many fields, the most important 
applications for pulsed neutron sources may become appar- 
ent only with time. 
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180-mph 
kit canard 


gets 40+ mpg, 
costs under $10,000 


Sleek and tiny two-seat 
Quickie delivers high 
performance with a 
64-horsepower engine 


By BEN KOCIVAR 
DRAWING BY ADOLPH BROTMAN 


The Quickie Q2 may be the small- 
plane pilot’s dream machine as much 
for what it doesn’t have as for what it 
has. It doesn’t have a retractable land- 
ing gear; instead, the wheels are 
mounted on the tips of its canard (for- 
ward) wing, which also acts as a shock 
absorber. It doesn’t have spoilers or 
flaps. It doesn’t have a variable-pitch 
propeller. The engine doesn’t have a 
turbocharger. 

“We left out everything that wasn’t 
absolutely necessary,” says Tom Jew- 
ett, one of the Q2 designers and a 
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former flight-test engineer on the B-1 
bomber. “If it's not there, it won't 
break, and it won't need fixing." 

Among the things the Q2 does have 
are some basic design features that 
caused quite a stir when they first 
appeared—on the original one-seat 
Quickie and on Burt Rutan's VariEze 
(the "Hot Canard" on our November 
"78 cover). For example: 

€ It has а canard wing up front 
rather than a horizontal tail stabiliz- 
er, giving it two lifting surfaces. 

€ The canard wing is designed to 
stall before the rear wing—a safety 
feature. 

€ The clean design and very 
smooth skin surfaces reduce aerody- 
namic drag. 

€ The structure has a foam core 
covered with fiberglass and epoxy res- 
in. Result: a very lightweight plane 

Continued 


The Q2 is a micro-sized bird: Its wing- 
span is 16.66 feet, its length 19.58 feet. 
Yet the cockpit is 43.7 inches wide (the 
same as a four-seat Cessna 172) and 
has room for two maxi-size people (six 
feet eight inches tall and 250 pounds 
each). There is also a four-cu.-ft. bag- 
gage space that can carry up to 40 
pounds. The plane can be taken apart in 
the middle of the fuselage: Remove 10 
screws and roll the two pieces onto an 
eight-by-17-foot trailer. Tires are big 
enough to permit the Q2 to operate 
from grass and dirt runways. Takeoff 
distance with one aboard: 450 feet; with 
two, 650 feet. Rate of climb: 1,200 feet 
per minute with one; 800 feet per 
minute with two. Ceiling: 19,000 feet 
with one; 15,000 feet with two. Range at 
maximum cruise speed: 682 miles; at 
economy cruise: 1,020 miles (both dis- 
tances leave 45 minutes of reserve fuel). 
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that is strong, sleek, and relatively 
inexpensive to build. 

Working with Jewett on the Q2 
were Gene Sheehan, who had helped 
with the tooling for swing-wing super- 
sonic F-111's, and Garry LeGare, 
whose Leg-Air Aviation Ltd. is the 
Quickie and Q2 outlet outside the U.S. 
Rutan was not involved in the Q2, 
though he was on the team that 
designed the original Quickie. 

"We wanted a high-speed two-seat- 
er with cross-country capability that 
would be quick to build, economical to 
operate, and simple to maintain," says 
Jewett. 

The original Quickie design was 
their starting place. The porpoise-like 
shape of the Q2's fuselage is directly 
descended from its single-seater sis- 
ter. "That shape was determined by 
two things," explains Jewett. "First, 
the tail wheel had to be located where 
it gets the proper ground attitude for 
takeoff and landing. And by curving 
the bottom, we reduced the surface 
area, which reduces drag—and we also 
reduced the weight." But despite the 
similarities, the Q2 is "a whole new 
idea," Jewett says. 

The designers did their "wind tun- 
nel" work by driving up and down the 
Mojave Airport runway with experi- 
mental airfoils stuck on top of a pick- 
up truck. They attached tufts to the 
wings and photographed them on each 
run. "We made subtle changes in the 
airfoil shapes," says Jewett, "and 
came up with some that worked better 
than those on the Quickie.” 

To make the Q2 easy to build at 
home, the designers decided to prefab- 
ricate the fuselage. (It comes in four 
sections.) “This not only saves time 
and grief for the builder,” says Jewett, 


ucted in the factory. Each is built up 
of layers of fiberglass cloth and epoxy resin, with semi-rigid 
closed-cell foam added for rigidity and toughness. 


“but it also gives him a better chance 
of coming out with a good-looking air- 
plane. And it saves about 30 pounds.” 
The reason: “We can use advanced 
techniques here in the factory that the 
home builder just can’t duplicate.” 

LeGare built the prototype Q2 at his 
facility in Langley, British Columbia. 
Initially, it used a converted Volks- 
wagen engine. “But after eight hours 
of flying time, we weren't satisfied 
with its reliability," Jewett explains, 
"so we decided to go with a more 
expensive engine, the Revmaster 
2100 DQ." 

With this 64-hp engine, the 537- 
pound Q2 zips along at a top speed of 
180 mph. "We can go this fast on so 
little horsepower because we have 
lower drag than any other two-placer I 
know," Jewett says. Cruise speed is 
170 mph, which burns 3.8 gallons of 
fuel per hour, for 44 mpg. Throttled 
back to 130 mph, the Q2 gets 60 mpg. 
In fact, the plane shown in these pho- 
tos, which is the second Q2 prototype, 
has a top speed of 185 mph and cruises 
at 175. Reason: careful building and 
attention to detail, Jewett explains. 

Next the designers experimented 
with different propellers, one of which 
almost proved the undoing of the first 
Q2. During a flight test last January 
one blade of an experimental prop sep- 
arated from the hub. Sheehan, who 
was piloting, was able to get the prop 
stopped, but in the second or two 
before, the severe vibration ripped the 
bubble canopy off the plane and dam- 
aged the pitch and yaw controls. The 
little plane came down fast—at about 
1,000 feet a minute—and landed hard 
150 feet to the side of the runway. The 
fuselage remained intact, though the 
aft end was damaged; the canard wing 


Home builder cuts foam blocks with a hot wire to form the core of 
the canard and main wings and the bulkheads. Layers of fiber- 
glass cloth and epoxy resin will cover the cores. 


snapped at the midsection on each 
side. And Sheehan walked away unin- 
jured. 

"We didn't set out to show the crash- 
worthiness of the Q2, but it's difficult 
to think of a better demonstration," 
Jewett remarks. "We asked Gene to do 
it again so we could get it on camera, 
but he declined for some reason." 


In the cockpit 


The control column is a tiny stick 
between the two seats. The basic plan 
calls for rudder pedals for only the 
left-hand seat, but dual controls will 
be optional. 

The Q2 exhibits the flying charac- 
teristics typical of canards. The front 
wing stalls before the rear wing. The 
elevator control is on the canard and 
the ailerons are on the rear wing. 
Result: The plane does not completely 
stall because the rear wing cannot go 
beyond the critical angle of attack. 
And lateral control remains good, 
even at very low speeds. "Deliberate 
spins were attempted during flight 
tests," Jewett reports, "but the Q2 pro- 
totype will not spin." 

The minimum license requirement 
for the Q2 is a student pilot's license. 
But because of the speed of the plane, 
the pilot must be more competent than 
the typical novice. 

Building the Q2 should take about 
500 hours, the company estimates. 
"First you assemble the four sections 
of the fuselage," says Jewett, "then 
you build the two wings. Finally, 
you put the three pieces together." 
The entire kit, ordered at one time, is 
$9,595. An information package is 
available for $10 from the Quickie 
Aircraft Corp. Hangar 68, Mojave 
Airport, Mojave, Calif. 93501. B 


Piezoelectric 
plastic 


changes electricity 


into motion 


Ready for motorless fans, 
all-electric Venetian 


blinds, new rotary motors? 


By JOHN FREE 


PVF.—polyvinylidene fluoride: It can 
trap fish, separate capacitor plates, 
bring you Bach or the Beatles in head- 
phones, cool you as a desk fan, display 
the time on digital readouts, work in a 
new type of motor, and more. 

Sound like remarkable stuff? In 
crude form the plastic PVF; is cheap; 
it's one ofthe dielectric materials used 
to make electrical capacitors work. 
But with special treatment PVF, 
becomes piezoelectric—able to produce 
electric charges under pressure or 
move when electricity is applied to it. 
RCA Research Laboratories in Tokyo 
has been devising techniques to put 
piezoelectric РУ К» to work. Among its 
discoveries: The plastic can convert 
electrical energy into mechanical mo- 
tion with a startling efficiency. 
Fisheye view 

One early use of non-piezoelectric 
PVF», however, was relatively mun- 
dane. Ed Johnson, director of RCA's 
Tokyo lab, explains: "The raw materi- 
al was used for fish nets because of its 
great physical strength. It's an almost 
perfect optical match to water, so the 
fish can't see it." 

Then a Japanese professor working 
with PVF, discovered that by heating 
the polymer, stretching it, and apply- 
ing electricity all at once, the material 
became piezoelectric. "What you're 
really doing when you heat and 
stretch it," says Johnson, "is making 
the long-chain molecules line up." A 
voltage applied during the manufac- 
turing process aligns accordion-like 
molecular "pleats." 

This seesaw arrangement of mole- 
cules polarizes a sheet of plastic—each 
side, influenced either by hydrogen or 


fluorine atoms, behaves different elec- 
trically. If the plastic sheet has a thin 
metal coating on each side, an AC 
voltage can be applied across it. This 
changing voltage polarity both at- 
tracts and repels the electrical 
charges permanently "frozen" into 
place in the PVF». Molecular chains 
then expand and contract slightly, 
physically moving a PVF; sheet. 

Result? A very lightweight materi- 
al for converting, say, hi-fi signals into 
movement and sound. Japan’s Pioneer 
was the first to market PVF>-based 
components in the mid-1970's. Stereo 
headphones and loudspeakers were 
introduced as well as transducers that 
convert motion into electricity, such 
as microphones and phono car- 
tridges. 

RCA in Japan has been concentrat- 
ing on making PVF» move greater dis- 
tances than the plastic sheets used in 
hi-fi applications. Researchers there 
borrowed an idea from the bimetallic 
strip used in thermostats: Layers of 
PVF, sheets are arranged so that one 
expands in length while another con- 
tracts. This produces a bending mo- 
tion, and an obvious use was a fan. 
"It's gone from a very tiny motion you 
couldn't see [a micrometer] to some- 
thing huge," says Johnson. 

While perfecting lab fans that could 
whip up a breeze by flapping back and 
forth, RCA's team in Japan noticed 
something extraordinary. "This thing 
is exceedingly efficient, remarks 
Johnson. "It converts electrical en- 
ergy into mechanical motion with 30- 
to 50-percent efficiency." Using me- 
chanical energy for moving air drops 
overall efficiency for a PVF fan to 15 
to 25 percent, but this contrasts with 
only a few-percent overall efficiency 
for an electric-motor fan, Johnson 
says. 

"The PVF, fan can work in an envi- 
ronment that would kill a motor," 
Johnson said. Besides having no prob- 
lems with bearings or lubrication, 
PVF; fans have none of the electrical 


Motorless fan made with four-inch-high 
piece of piezoelectric plastic lifts a piece of 
paper (right) in breeze. White tape.on plas- 
tic strip reveals motion in strobe photo. 
Fan is RCA lab device. 


Seven-segment display made with piezo- 
electric plastic requires little power to 
operate. Experimental RCA readout uses 
white-colored tips on PVF, elements. 


losses associated with motors. Also, 
unlike motors, which become efficient 
only at very high power levels, piezo- 
electric fans maintain the same effi- 
ciency regardless of the power level. 
At least one major U.S. fan company 
has been investigating PVF, applica- 
tions. 

RCA has also been exploring other 
uses for this potentially low-cost plas- 
tic. It has come up with a new type of 
simple, lightweight piezoelectric rota- 
ry-motion motor. Also, a variety of 
large and small alphanumeric dis- 
plays have been built. Large strips of 
PVF. were made into a Venetian 
blind to admit or block light and air. 
And the list of new uses will undoubt- 


edly grow. 
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The coming era of 


flywheel 


buses 


Tapping spin power saves 
energy, reduces noxious 


emissions, and cuts noise 


By SUSAN RENNER-SMITH 
ILLUSTRATIONS BY GENE THOMPSON 


On a visit to Stockholm, you are puz- 
zled by the buses. They look ordi- 
nary—but instead of roaring by in 
clouds of diesel fumes, they cruise 
silently. Yet the buses have tailpipes, 
so they can’t be electric. Curious, you 
board one. It travels about 14 blocks, 
then accelerates onto a freeway ramp. 
Suddenly, you hear the familiar roar 
of a diesel cutting in. 

Back in the U.S., you visit Seattle 
for the first time. The buses here are 
quiet, too. You ride one that picks up 
passengers along a 35-block route 
before stopping at a terminal. Getting 
out to stretch, you see two poles rise 
from the bus's roof and click onto over- 
head power lines. Ninety seconds lat- 
er, the driver waves you back on. You 
hear the pole disengage, and the bus 
drives off. 

Quiet buses like these could hit city 
streets by the '90's. The buses will be 
hybrids, using either a diesel or elec- 
tric power plant linked to—you 
guessed it—a flywheel. 

Researchers have been working on 
advanced energy-storage flywheels 
for more than a decade [PS, Jan. '80]. 
High-speed flywheels have been pro- 
posed as battery replacements in 
solar-energy systems [PS, Oct. '79] 
and as power boosters for electric pas- 
senger cars [PS, Oct. '80]. 

"I think flywheels are even more 
logical for city buses," says Volvo's 
Robert Austin. "They provide clean, 
quick energy in stop-and-go traffic." 

Volvo may have the first flywheel- 
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bus fleet. Volvo is now passenger-test- 
ing its second flywheel diesel bus. 
Germany's M.A.N. company has also 
road-tested a diesel version, and Fiat 
is developing one. In the U.S. both GE 
and the Garrett Co. are working on a 
federally funded project to develop fly- 
wheel trolley buses. 

In all these buses, the flywheel 
works as an energy reclaimer, recap- 
turing energy usually lost during 
braking. Each time the bus brakes, 
the rotating flywheel draws power 
from the wheels. This slows the bus 
down and spins up the flywheel. 

"Our tests show that the flywheel 
captures about 15 percent of the bus's 
total energy consumption," Garrett's 
Donald Olmsted told me. 


Creative approaches 

It sounds brilliantly simple. But it 
can be tricky to design a transmission 
to handle the power flow between fly- 
wheel, vehicle wheels, and main pow- 
er plant. Fabricating a safe, light- 
weight flywheel that stores enough 
energy is no cinch, either. European 
and American researchers have tack- 
led these problems in different ways. 

All three European buses have hy- 
draulic transmissions to channel power 
between the rotating elements. 

Both Volvo and M.A.N. use conven- 
tional steel flywheels. But both hope 
to replace the heavy wheels with 
advanced, lightweight composite 
ones. In fact, M.A.N. has tested a 
unique, steel-belted flywheel that's 
both rimmed and wrapped with car- 
bon fibers. It stores the same amount 
of energy (0.75 kWh) as the steel 
wheel, but weighs 315 pounds less. 

Fiat has also tested advanced fiber 
flywheels—26 so far, according to PS 
European Editor David Scott. Fiat 
engineers have designed a hydraulic 


transmission for its flywheel diesel 
bus, but they also favor an electric 
transmission—the diesel runs a gener- 
ator that powers wheel motors. 

U.S. versions have electric trans- 
mission, too, but no diesel. Instead, 
the generator draws power directly 
from overhead wires (see diagram). 
Such trolleys-without-tracks already 
provide clean, quiet transit for resi- 
dents of five U.S. cities. But routes are 
limited to areas with overheads.  . 

By contrast, a flywheel-powered 
trolley bus taps overheads for just 90 
seconds, to spin up the wheel. The 
stored energy (plus energy recaptured 
during braking) propels the bus for 312 
miles before a recharge is needed. 

“You can cover a lot of city with that 
range," says Garrett’s Olmsted. “You 
could run through the whole business 
district here in downtown L.A.” 

Such extended range is due to the 
truly advanced flywheels developed 
by both GE and Garrett. Each stores a 
hefty 16 kWh of energy. Each is cou- 
pled directly to a high-speed induction 
machine (see diagram) that’s regulat- 
ed by sophisticated electronics. 

The transmission is simpler than 
the European versions. “The traction 
motor is the transmission,” Bob Rine- 
hart of GE told me. “Power is trans- 
mitted electrically rather than me- 
chanically." 

When will you ride ig a flywheel 
bus? In Europe, the price of diesel fuel 
will probably determine how fast the 
present prototypes move into produc- 
tion. Here in the U.S., road tests are 
scheduled for 1983. Then five to 10 
"preproduction" prototypes should be 
tested in actual service. The schedule 
depends on continued federal funds. 
But some day, perhaps in 1985, you 
may visit Seattle, and board a 
strangely silent bus. .. . BH: 
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Giant els power the Garrett (top) 
and GE (not shown) versions of the trol- 
ley bus. Garrett’s wheel has six fiber- 
glass-and-Kevlar rims fitted onto an 
aluminum hub. Whirling at 16,000 rpm, 
the 1,224-Ib. flywheel spins a solid 
chunk of steel bolted to its shaft. This is 
the rotor of the unique homopolar in- 
duction motor-generator that's encased 
in the sealed can with the flywheel. The 
rotor has nothing on it—no coils to 
shake loose, no brushes to wear out. 
With armature and field windings on the 
stator, no current need be transferred 
between the super-speed rotor and the 
stator. The rectifier-inverter channels 
power from the flywheel unit for the 
traction motors that run the wheels. 
Auxiliary units power lights, heat, and 
A/C. When these aren't needed, the 
bus's range doubles. Volvo's flywheel 
diesel bus (left) uses a 140-hp engine in- 
stead of the 230-hp one normally used. 
Spinning at 10,000 rpm, the 740-16. steel 
flywheel makes up the energy differ- 
ence—and gives fuel savings of 15 to 25 
percent, say Volvo engineers. The bus 
can travel in three modes. For highway 
cruising, the diesel powers the hydraulic 
pumps that in turn power the axle- 
mounted hydraulic engine. For stop- 
and-go city driving, the flywheel powers 
the. pumps, with the diesel cutting in as 
needed to boost the flywheel back to 
speed. (During braking, the axle engine 
reverses to a pump, and power flows 
back to the flywheel.) Finally, when qui- 
et power is needed, the flywheel alone 
can drive the bus for almost a mile. 
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New windows, 
passive heating and cooling 


make this new house a 


year-roun 
energy miser 


By V. ELAINE SMAY 


What would happen to the tempera- 
ture in your house if you left it 
unheated from October to March? 

Unless you live in the Sun Belt, 
chances are it would get pretty chilly 
. inside. But this house in Frederick, 
Md., was unoccupied and unheated all 
last winter. "For five weeks the out- 
side temperature dropped into the 
teens at night and rose into the 20's 
during the day," says Michael Milli- 
ner, president of the company that 
built the house. "The lowest it got 
inside was 56 degrees, the average 
was 60, and the most it varied in 24 
hours was two degrees." 

Obviously, this is no ordinary 
house. It is snugged into a south-fac- 
ing hillside and blanketed with 18 
inches of earth, which shelters it from 
the temperature extremes of the air. 
Most of the windows face south and 
serve as passive solar collectors. Com- 
pany calculations indicate that the 
sun will supply 75 percent of the 
already low heating needs of the 
2,300-square-foot house. The remain- 
der, only 1.3 Btu/degree-day/square 
foot, compares with seven to 10 Btu/ 
dd/sq. ft. for the average modern 
house. "Burn less than a cord of hard- 
wood in the air-tight wood stove, and 
you ve got it," says Milliner. 

The alternative backup heat source 
is a heat pump, which can also supply 
air conditioning—if needed. It may not 
be. A third of the cooling load will be 
supplied by a heat-pump water heater 
[PS, April '80]. Passive cooling is also 
part of the design. An 80-foot-long, 12- 
inch-diameter concrete pipe is buried 
at an average depth of 10 feet on the 
north side of the house. Air drawn in 
through the pipe will average about 
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15 degrees below ambient tempera- 
ture, calculations indicate. 


High-R windows 


The greenhouse and clerestory win- 
dows consist of a four-layer sandwich 
that "could revolutionize passive solar 
heating," says Milliner with enthusi- 
asm. The two outside layers are glass, 
but the inner layers are a new film 
developed by 3M. The sandwich adds 
up to an R-value of 3.9 (compared with 
R-1.88 for standard double-glazed 
windows). "These windows outper- 
form double-glazed windows that are 
exposed eight hours a day and covered 
with R-6 insulation for 16 hours," Mil- 
liner says. (PS will have a complete 
report on these and other new "super 
windows" in a future issue.) 

The walls ofthe house are of 12-inch 
reinforced concrete block, and the roof 
is made of hollow-core precast-con- 
crete planks. The house is water- 
proofed with Bentonite, an expan- 
sive clay, and is heavily insulated on 
the outside, which lets the concrete 
serve as thermal mass to store heat 


DINING 
ROOM 


KITCHEN FAMILY ROOM 


لے 


and even out diurnal temperature 
swings. 

The house won both a design award 
and a construction grant in the HUD/ 
DOE Cycle 5 Residential Solar Dem- 
onstration Program. Robert May was 
the architectural consultant , Michael 
Tallmon was the solar designer, John 
Darnell served as a consultant, and 
Robert Whitesell was the structural 
engineer. M. S. Milliner Construction, 
Inc., is asking $144,800 for the house 
and its 3%%-асге wooded lot. “People 
are going to have to bite the bullet up 
front for a passive-solar earth-shel- 
tered house that is properly built," 
Milliner says. "But they will not only 
save energy. This house requires vir- 
tually no exterior maintenance, isn't 
going to burn, termites and rot won't 
touch it, and it's virtually storm- 
proof." 

The company (302-A E. Patrick St., 
Frederick, Md. 21701) sells construc- 
tion drawings for $100 a set, and 30 
slides of the design and construction, 
along with a synopsis of the proce- 
dures, for $30. 
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On a winter day, the sun shines through 
the clerestory windows, providing direct 
solar gain. The greenhouse can provide 
either direct or isolated solar gain: For 
direct gain, the sliding glass doors be- 
tween the living room and greenhouse 
are left open; for indirect gain, the 
doors are closed. The heated air in the 
greenhouse rises, passes through vents 
to the hollow cores of the concrete roof 
panels, and flows into the rooms at the 
back of the house. The warm air gives 
up some of its heat to the concrete 
mass. Cooler air near the floor is chan- 
neled back to the greenhouse through 
ductwork (not shown) to complete the 
convective loop. If necessary, the air 
handler of the heat pump can be used 
to boost air flow. At night, the heat 
stored in the concrete is released to the 
rooms. The wood stove or heat pump 
can provide backup heat if needed. 
Earth-tempered (about 50 degree) make- 
up air, which may be needed when the 
wood stove is used, can be drawn in 
through a buried pipe (see text). 

In summer, the earth pipe cools and 
dehumidifies incoming air, which enters 
the house through the ducts, rises as it 
warms, and exits at high vents behind 
the chimney. If necessary, an exhaust 
fan in the chimney or the air handler 
can be used to boost air flow. Or the 
heat pump can provide air conditioning. 
A thermostatically controlled fan ex- 
hausts hot air.from the greenhouse; a 
polypropylene-mesh shade blocks 80 
percent of the sun. The cool earth 
around the house acts as a heat sink. 
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Boats powered by Sea 
Drive have unusually short 
turning radius, with center 
of gravity and power thrust 
far aft and level running at- 
titude high in the water. As 
author watches from unob- 
structed cockpit, Grady 
White 22, above, in reverse, 
tracks the power plant per- 
fectly without digging in or 
shipping water. Below, 
21-ft. Mark Twain backs 
down at full power into 
waves at the inlet. The full- 


height transom throws off 
waves and prevents 
swamping that an outboard 
would take. 
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\—compact power 
| for pleasure boats 


Putting the entire engine outside the 
transom makes astonishing new space 


and improves power and hull efficiency 


By DAVID D. VIGREN 
PHOTOS BY JERRY IMBER 

Port St. LUCIE, FLA. 
Imagine an affordable power boat with none of its floor 
space occupied by the engine. A 17-footer, for instance, has 
no outboard-motor well located just where you want to 
stand or sit; instead, there's a full-height transom to keep 
out following seas. A 24-footer has no inboard box for a 
four-cycle engine; the cockpit space is clear. 

Such boats are here. They are powered by Sea Drive, a 
new two-cycle system invented and developed by Outboard 
Marine Corp. The entire propulsion system is mounted out- 
side a full-height, inboard-style transom. Where an out- 
board motor pivots on a cutdown transom and its power 
head tilts into the motor well for beaching or changing a 
prop, Sea Drive is mounted on a saddle outside the tran- 
som. The tilt axis is above and forward of the power head, 
leaving the engine outside the boat even when the propel- 
ler is raised out of the water. 

I tested three boats with this new power arrangement 
here at Port St. Lucie: the 21-ft. Mark Twain, 22-ft. Grady 
White, and the 24-ft.-eight-in. Wellcraft. On our first run I 
took the Mark Twain down the swelling Indian River to the 
big-water inlet onto the Atlantic. How would this smaller 
hull with full-height transom perform in sea waves? We 
made fast, hard-over turns, stopped dead in the waves, 
then backed down into them at full throttle—a superb test 
of transom security. Big waves dashed against it, but what 
water came aboard quickly drained. My mates in the for- 
ward seats kept dry. Standing at the transom to get a good 
view, I was doused, but that's all. We were never in danger 
as we might have been with an outboard transom. 

Upriver, where the channel twists and makes U-turns, I 
tried keeping the speed up toward the top. With the center 
of gravity so far aft the bow obeyed the helm with mini- 
mum side-slip. In reverse, control was sensational. Behind 
the tidy tractor now the hull followed just where I willed 
it-without oversteering. These are great boat-handling 
advantages in skiing, fishing, and docking. The Sea Drive 
would make it easy for a beginner to learn without scars. 

A fascinating difference from the big outboards is the 
propeller's relationship to the hull. It is 12 to 18 inches 
farther aft than either an outboard or L/O prop. And 
because the Sea Drive can be mounted vertically exactly 
where best hull performance indicates, the anti-ventila- 
tion plate is usually well above keel line. In this arrange- 
ment the propeller is more efficient. 

Why? Dense water rises when the hull passes, and the 
propeller pushes a stream of "solid" water, removed from 
strakes or keel or other hull disturbances. "With the pro- 
peller farther back and somewhat higher than a conven- 
tional outboard’s,” one OMC engineer told me,"prop venti- 
lation seems nonexistent." I found none in my tests. 

Another fascination is that Sea Drive boats seem to ride 
high in the water. One reason is that putting the propeller 
farther aft seems to lift the boat up. There's an increase in 
freeboard the full length of the hull. The companion reason 
is weight. The 2.6-liter, 205-hp Sea Drive with long shaft 
weighs 472 pounds. A 200-hp I/O weighs about 860 pounds, 
and a 200-hp four-cycle inboard engine will weigh over 
1,000 pounds. Riding higher, the boat handles more easily 
and uses less fuel. ' 

The company has simultaneously unveiled a remarkable 
variable-flow oil-injection system designed for Sea Drive. 
Controlled by a computer that senses engine speed and 


A big outboard's motor well occupies about 25 cu. ft. inside the 
boat. An l/O's engine box takes 15 to 17.5 cu. ft. New Sea Drive, 
outside the transom even when tilted, takes no space in the boat, 
but oil Economixer needs two cubic feet under the gunwale. 


throttle opening, the Economixer meters lubricant into 
the fuel line at ever-changing ratios, from 50 to 1 at full 
throttle when lubrication needs are highest to as low as 150 
to 1 at idling speed. Engineers say it cuts oil consumption 
by up to 50 percent. The engine should also run cleaner, 
with more efficient use of fuel, better operation, and lower 
maintenance. 

An extra blessing is Sea Drive's quiet compared with 
conventional outboards. The main reason: the power head 
is separated from the cockpit by the high transom, and 
there's no outboard well for the noise to howl around in. 
The other reason is a sealed hood on the larger models. Air 
for engine breathing enters through a flexible duct that 
also carries electrical connections, fuel line, and cables. 
Thus the noisy air intake at the carburetor is muffled. Lee 
Siebert, president of Mark Twain boats, said the noise 
reduction is 30 to 50 percent. 

This month Sea Drive will be available in two versions— 
a 2.5-liter engine with 155 hp and a 2.6-liter with 205 hp. A 
1.6-liter model will be added in 1982. They share parts with 
the larger Evinrude and Johnson outboards, ensuring 
available service. | 
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DRAWINGS BY GENE THOMPSON _ 


Through the electronic 
looking glass into 


iving pictures 


ECLICI 


Videodiscs are combined 
with computers for 
create-it-yourself TV 


By JOHN FREE 
DRAWINGS BY ADOLPH BROTMAN 


CAMBRIDGE, MASS. 
I'm sitting by a 19-inch color-TV mon- 
itor showing a street scene in Aspen, 
Colo. The still-frame picture is from a 
nearby optical videodisc player. At the 
bottom of the TV screen is a row of 
intriguing color symbols. The setting: 
a large, dimly lighted room at the 
Massachusetts Institute of Technolo- 
gy's Architecture Machine Group. 

Seated beside me is Professor An- 
drew Lippman. He reaches over and 
touches a bar-shaped symbol on the 
screen. Instantly, we're off on a pre- 
filmed autumn "drive" through As- 
pen. We approach an intersection. 
Lippman taps an arrow on the screen 
and our "car" turns left and continues 
on another street. 

"While we're driving through town 
there's a little map being created on 
top of the screen," Lippman says. Sure 
enough, a lengthening green line 
bends, registering the turn. 

"Let's try something a bit different," 
Lippman says. He touches an eyelike 
symbol. Now we're moving through 
leafy streets, looking left 90 degrees. 
The Aspen tour quickly becomes more 
amazing. By touching areas on the 
screen, Lippman: 

© Switches back and forth between 
a winter and early-autumn drive; 
mounds of snow instantly replace 
greenery. 

€ Pausesoutside a restaurant, then 
moves inside and zooms in on a 
menu. 

€ Transforms Aspen into an ani- 
mated computer-graphics town, tak- 
ing us on dizzying helicopter-like 
passes above it. 

€ Selects a street map, taps a series 
of intersections on the screen, then 
starts the "hands-free" car-view tour 
he's programmed. 


Touch-sensitive panel over TV screen is 
connected to a computer and enables 
MIT's Andrew Lippman to interact with a 
videodisc system. Computer-generated 
symbols are combined with views of 
Aspen, Colo., from a disc. Touching trans- 
parent panel over a symbol-turn, look to 
side, speed, stop—tells computer how you 
want to "drive" through town (up to 68 
mph). You can switch from fall (left) to 
winter (middle) or use an animated view 
(right). Historical views of some buildings 
are on disc. Disc was made for the De- 
fense Advanced Research Projects agency. 


This simulated transportation, 
called surrogate or vicarious travel, is 
a blend of computer and optical vid- 
eodisc technology. With other discs 
and computer programs it could have 
been a tour of the solar system, muse- 
ums of the world, or anything you can 
imagine. 

Optical discs were introduced a few 
years ago primarily as a medium for 
showing movies [PS, Feb. °77]. Now 
significant new applications are 
emerging for education and busi- 
ness. 


Densest storage medium 


MIT researchers are pioneering the 
use of optical discs—the densest stor- 
age medium yet devised—as peripher- 
al devices for computers. The idea is to 
devise programs and controls that 
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being developed for armed services could 
provide maintenance personnel with a 


Super-realistic arcade-type games based 
on interactive videodiscs are on the way. 
Discs would enable you to zap a tank and 
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Portable videodisc player and computer 


Sis E 


make human interaction with pic- 
tures on the discs as easy and logical 
as possible. 

Each side of a one-hour Philips/ 
MCA-type optical disc can store 
54,000 picture frames encoded as a 
spiral track of microscopic pits in 
reflective metal. Pictures are “read” 
by reflecting a laser beam from the 
spiral track. Each frame can be called 
up in a few seconds—unlike images on 
film or tape. This noncontact playback 
means a single freeze-frame picture 
can be displayed indefinitely without 
physical wear. 

You may encounter optical video- 
discs first in a car dealer’s showroom 
or another business. A simple pro- 
gram running in an industrial disc 
player's microcomputer can "branch" 
or jump to different disc sections 
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` huge amount of technical data on a single 
disc. A flat TV screen may be used to 
increase the ruggedness of the player. 
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see actual filmed explosions. The Army is 
using similar hardware now to train gun- 
ners on complex fire-control systems. 
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Compact, interactive videodisc-system 
setup at Symtec Inc. combines an Apple 


depending on how you answer ques- 
tions. For example, I recently took an 
instruction-type true/false test on a 
new Sony industrial player. It sum- 
med up my score and jumped to a pic- 
ture frame that displayed the percent- 
age correctly answered. 

More sophisticated programs, such 
as those for a new Las Vegas gambling 
machine that will show pre-filmed 
horse races from discs, require exter- 
nal computers with more electronic 
memory. Travel agencies are prepar- 
ing discs to give you picture and com- 
puter-printout information on hotels. 

For home use, all-in-one machines 
that combine videodisc players and 
personal-type microcomputers may be 
a few years off. A home player/com- 
puter, besides using discs already 
described, might let you shop with a 
videodisc catalog. The computer sec- 
tion would debit your bank account by 
telephone and credit, say, Sears. 
(Sears is testing a videodisc summer 
catalog in 1,000 homes and nine 
stores.) A few companies are now mar- 
keting hardware that links the Apple 
personal computer with both consum- 
er and industrial disc players. 


Fifteen-hour Slidathon 


MIT researchers received one of the 
earliest industrial disc machines al- 
most three years ago. They immedi- 
ately produced a "Slidathon" disc with 
04,000 separate still pictures. "If you 
watched one picture a second, you'd 
need 15 hours to see them all," Lipp- 
man said. "That disc makes the point 
that videodiscs aren't useful unless 
you've got a computer. You need an 
intermediary between you and that 
vast amount of pictorial data." 
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computer with a light pen and disc drive 
(left, atop Pioneer videodisc player). 


The Aspen disc, or so-called movie- 
map, began with eight hours of film- 
ing the entire town. Four vehicle- 
mounted, gyroscopically stabilized 
movie cameras captured views in four 
directions simultaneously. The cam- 
eras were triggered every 10 feet by a 
trailing fifth wheel. 

"At 10 feet you can put 25 miles of 
travel [with four views] on a disc," 
said Allen Clark, director of film pro- 
duction for Interactive TV (Arlington, 
Va.), a small producer of surrogate- 
travel and training discs. This frame 
spacing necessarily causes some jerky 
motion on surrogate-travel discs. 

Butorganizing recorded images and 
writing a computer program, not film- 
ing, are the toughest tasks with inter- 
active discs. A fourth-generation As- 
pen movie-map disc that I saw is still 
being refined. The MIT group used 
sophisticated computer-graphics tech- 
niques to produce the animated Aspen 
images. Although it took a complex, 
costly computer to produce the im- 
ages, they’re stored on an inexpensive, 
easy-to-use disc, so a less-sophisticat- 
ed computer can retrieve them. The 
MIT group is devising an Aspen-tour 
program for the Apple II computer. 

The Aspen tour is designed to use 
two discs (identical) and players at 
once, Lippman explained. This pre- 
vents a pause or blank screen as you 
drive. One machine displays what 
you've asked it to show. The other 
machine “looks ahead” and prepares 
to display frames you might select 
next, such as turning a corner. Several 
variations of controls have been tried, 
including a joy stick instead of sym- 
bols on the screen and an “electronic” 
chair that varies the speed as you lean 


either forward or backward in it. 

David Backer, an MIT graduate stu- 
dent, was refining a somewhat differ- 
ent type of disc and program. This pro- 
gram teaches bike repair, and you use 
it by touching areas of the bike image. 
The computer then switches to disc 
frames that zoom in on parts and tools. 
But the computer also remembers how 
you use the disc and even anticipates 
help you'll need. “Think of it as the 
electronic analog of a maintenance 
manual," Lippman said. 

One firm commercially developing 
interactive disc systems is Wicat Inc. 
(Orem, Utah). Wicat's director of engi- 
neering, John Greenhalgh, believes 
computerized, interactive systems for 
home use won't become possible until 
optical discs can store both images and 
large digital computer programs. 
"Right now no one is putting integrat- 
ed digital and video on the same disc," 
he says. As a result, a separate mag- 
netic disc and drive are needed to load 
the program. Small programs may be 
loaded directly from videodiscs, using 
the audio portion of the signal. Many 
firms, including Xerox, are develop- 
ing ways of storing digital data on 
videodiscs. 

For computer hobbyists and video- 
philes who can't wait for interactive 
hardware and discs, several small 
firms are filling the gap. At one of 
them, Symtec Inc. (Southfield, Mich.), 
I watched Robert Cain, president, put 
an Apple computer to use with a con- 
sumer Pioneer videodisc player. 

"We built an interface card for the 
Apple that simulates the remote con- 
troller of the Pioneer," Cain said. A 
program running on the Apple com- 
puter can feed a desired frame number 
(encoded with each of the 54,000 
images) to a Pioneer. Its laser then 
advances to that frame, just as it 
would if you tapped the number into a 
Pioneer remote-control keypad. (A 
disadvantage is that the Pioneer can't 
send a feedback signal to the Apple 
indicating the location of the laser, 
unlike industrial players.) 

Another plug-in board from Symtec 
enables you to create color symbols 
with the Apple and mix them with 
disc images. You could easily create 
the graphics for the Aspen-disc drive 
controls, for example. Instead of a 
costly touch-sensitive transparent 
screen, Symtec makes a light pen for 
the Apple. Cain described a disc devel- 
oped for the Army by Emerson Elec- 
tric (St. Louis, Mo.) with this hard- 
ware. Using the light pen, a trainee 
must locate a gunnery-control knob on 
a TV image and draw a clockwise or 
counterclockwise adjustment. If he 
makes a mistake, the Apple sends him 
back to videodisc class. 


Pop-up 
big-screen TV 


Press a button and up goes a 45-inch 
screen. Use it for phoning, too 


By WILLIAM J. HAWKINS 


There's only one thing wrong with big-screen TV: It's big. 
Sure, that's a plus when you're watching it, but when the 
set's not in use, that unlit piece of furniture has about as 
much class in your living room as a bowling alley. But now 
there's Zenith pop-up TV. 

When not in use (bottom photo), the unit is the same size 
as a conventional TV set (29 by 34 by 45 inches) and looks 
like a hi-fi cabinet. But push a button on its wireless 
remote control (middle photo), and instantly the motorized 
screen begins to appear. In 17 seconds the screen is fully 
exposed, the power is on, and you're watching a 45-inch- 
diagonal TV picture. 

Inside the set's lower cabinet, three in-line refractive 
Zenith projection tubes create the image. Two mirrors 
reflect that image up and forward to the TV's Fresnel-lens 
screen. The middle green tube is conventional: Light 
passes straight out from the surface. The red and blue 
tubes on each side, however, use tilted surfaces. Light from 
these comes out at an angle, mechanically converging— 
mixing to produce the correct color—with light from the 
center tube at the screen. The mechanical convergence 
eliminates the usual electrical-convergence circuits, which 
can drift and cause a fuzzy picture. The tubes are designed 
to prevent blooming (an out-of-focus picture when bright- 
ness is turned up). This, combined with a comb filter in the 
receiver for better signal processing, creates a bright, clear 
(330-line horizontal resolution) picture. 

Besides a big screen, the Zenith is big on features: You 
can instantly choose any of 112 channels- VHF, ОНЕ, and 
42 cable channels. The system accepts a cable input direct- 
ly (but it will not work on scrambled TV channels requiring 
a decoder). The remote can also scan just your favorite 
channels. Already know what you want to watch? Pre- 
program the information into the set, and it will automat- 
ically come on at the right time. 

The Space Phone, used on Zenith's earlier consoles, has 
been improved. Now, using remote control, you can not 
only answer the telephone but make an outgoing call, too. 
The numbers appear on the screen as you "dial." You speak 
to and hear the caller through the TV's speaker system. 

The audio is reproduced by two eight-inch woofers and 
two 2.5-inch tweeters on each side of the screen. They are 
driven by a 10-watt monaural amplifier. Auxiliary-input 
connectors allow you to connect a disc player, VCR, or even 
a home computer to the system. Price? Not yet set. But the 
Zenith SN454P should be popping up at dealers by the time 
you read this. "B 
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Results of The 
fifth annual 
PS/APA contest: 


PROJEC 


Our fifth annual design competition, con- 
ducted in cooperation with the American 
Plywood Assn. and announced in our Nov. 
and Feb. issues (with a March 2 deadline), 
offered a total of $3,750 in cash awards in 
three categories—plus a generous selection 
of how-to books from the PoPULAR SCIENCE 
Book Division as honorable-mention 
awards in each category. 

Entry categories were determined by 
the amount of plywood the project re- 
quired: half sheet (whether four-ft. square 
or ripped lengthwise), single sheet (one 
full four-by-eight-ft. panel), or multiple 
sheets (in full- or half-sheet increments, 
from 110 to six sheets). 

The three $1,000 top-prize winners are 
displayed here—complete with their cut- 
ting layouts, since efficient use of each 
panel was a major condition for qualify- 
ing. Parts had to be scaled and nested for 
a minimum of waste. The $250 special- 
merit and the honorable-mention winners 
are previewed at the end of this article 
and will be detailed next month. 

Complete plans sheets, with assembly 
sketches and full instructions, are now 
available for eight of these projects. (The 
exception: Kevin Thorp's sawhorses, 
which can easily be duplicated from next 
month's cutting layout without additional 
instruction.) For each plan you want, send 
$1 to PoPULAR SCIENCE Contest, Box 
11700; Tacoma, Wash. 98411. 

The little panel symbol shown with 
each project tells you the thickness of the 
plywood used. Dimensions given on our 

Continued 
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WINNING 
LYWOOD 


$1,000 GRAND PRIZES 
CATEGORY: %2 SHEET 


і PETER FAVOT, Kanata, Ontario 
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Layout looks com- 
plex (right), but 
parts go together 
quickly once 
they're cut. Pin- 
and-slot assembly 
permits knock- 
down for storage. 
Pivoting leg brack- 
et lets you add 
weight, much as 
barbell does, 
hangs out of way 
when not in use 
(far right). Note 
various notches on 
both sides of 
weight rack—in- 
cluding a safety 
pair to help you get 
out from under the 
weight during 
bench press. 


Would you believe a sturdy, dual-use 
project of this size could be cut from a half 
sheet of '-in. ply? The secret lies in full 


XE use of the panel (far left) and an ingenious 
TA C use of plastic laminate as a secondary 
£ ^. material: It's soaked in a bathtub of hot 


water so it can be bent to form the toy 
trough, and is clamped between mated 
members of the end frames. Hinged lid 
hides stored toys and doubles as a seat. 


P j 
u Je 
* 


GREG SOLLIE, Huntsville, Ala. 
Exercise bench 
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Multi-position top is key to versatility of this solidly built storage 
unit. When flat (top photo), it serves as a large desk or work table. 
Tipped up on the adjustable supports seen in middle photo, pan- 
el can be set at angles from 15 to 85 degrees for use as drawing 
board or artist's easel. Big-sheet supplies are stored in slots. 
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cutting layouts do not allow for saw kerfs since we have no 
control over the thickness of the blade you'll use. Take 
pains to center all cuts on the layout lines. 

This year's contest drew entries from nearly every state 
and Canadian province. But workshoppers in Alaska, 
Arkansas, Delaware, Kentucky, New Hampshire, North 
Dakota, and Rhode Island should snap to, for the honor of 
their homelands: For the first time these seven states were 
not represented. A chance to rectify this will come with the 
announcement of the sixth annual competition in our 
November issue. Deadline for entries: March 1, 1982. 

Meanwhile, to inspire future entrants: 

9 Peter Favot built the toy-box bench for his daughters 
four years ago in Pittsburgh, before moving his architec- 
tural practice to Canada. The unit is fully demountable in 
seconds, since only two screws and the interlocking joinery 
hold it all together. 

© Greg Sollie is now an industrial designer with Inter- 
graph Corp. of Huntsville. As a design student at Auburn 
Univ., he had to develop several projects from concept to 
full-scale model. The exercise bench is a refinement of one 


such assignment. Though not demonstrated in our photos, . 


the padded table is hinged so that either panel can be set at 
several inclines for special exercises. 

€ Mary Elaine Buchholtz is an art student at Iowa 
State. While working on a painting at home during a school 
break, she grew frustrated with the confused tumble of her 
art supplies and sketched out a storage organizer with a 
big, hinged desk top that could be set at several angles. A 
few days later she was paging through her father's PS and 
saw our contest announcement. She altered her concept 
only slightly to qualify—and is now glad she did. (Ten 
screws and four hinge pins back out to split the unit into 
easily stored or transported assemblies.) 

We lack space in this issue to do more than "preview" the 
six other projects (below), but here are some facts: 


9 Ken Kramer is a design major at So. Illinois Univer- 
sity. In a growing number of this country's design schools, 
our contest has become a regular class assignment. Kram- 
er wanted the comfort of a sling chair without the usual 
crossrods at knee and head, so he created drum-like rope 
spindles to support the cloth. 

® James Richardson is an architect and yacht designer 
in the Boston area. His dinghy can be a play boat for super- 
vised children but can also transport an adult across shel- 
tered waters. It's light enough to lift with one hand, com- 
pact enough to slip over a tailgate. 

® Dave Fullmer, a plant engineer for Craftsman Kitch- 
ens, wanted to enter our contest but—having just bought 
his first house—had no cash to squander on plywood unless 
it resulted in furniture his family truly needed. His son's 
room was too small for a conventional bed plus play space, 
so Fullmer created this play center that tucks a mattress 
out of sight against the wall, folds down for sleeping. 

€ Kevin Thorp is a draftsman with a South Carolina 
instrument company. Ironically, Thorp designed his store- 
flat sawhorses as an aid in constructing another entry—a 
drafting table, which he thought had the better chance. 
The horses turned out so well he entered them, too. 

€ Norbert Marklin is in our winners' circle for the sec- 
ond time: When we showed the winning projects in our first 
plywood contest [PS, Aug. 77], Marklin's sawbuck table 
won a top prize. He's now a self-employed furniture design- 
er and craftsman. 

® Ken Hurst is a landscape architect with Naperville 8 
Kropp company. His canopy for a mini-pickup is a cap of 
V/4-in. and %2-іп. ply, coated with fiberglass for weather- 
proofing. Hurst writes: "My parents deserve thanks for 
allowing the project to take over their garage and base- 
ment for three months. My dad helped lift it in place." 

If you can't wait for next month's cutting diagrams, APA 
has plans for five of these projects now.—Al Lees 


These winning projects will be detailed next month 
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KRAMER, Carbondale, lil. 
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NORBERT G. MARKUN, St. Louis, Mo. 
Swing-wing liquor chest 


KEVIN A. THORP, Summerville, S.C. 
Pair of sawhorses 


SINGLE SHEET 1v2 TO 6 SHEETS 


DAVE FULLMER, Salt Lake City, Utah 
Play center/guest bed 


KEN HURST, ST, Naperville, IN. 
Pickup 
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sun-corner 
cottage 


By AL LEES 


Ideally, any passive-solar home should have its major win- 
dows facing due south for maximum gain. But your vaca- 
tion-home plot may not permit such rigid siting. Or maybe 
the best vista those windows could frame lies in another 
direction. Here's a solar home with built-in forgiveness: It 
wraps its sunspace around a corner to extend exposure. In 
addition, it boasts a window wall in the living room and a 
bank of clerestory windows high on the master-bedroom 
wall to soak up more rays. (Both of these glazed areas are 
tucked beneath overhangs that block out the higher sum- 
mer sun.) 

One of a series of energy-conscious homes designed espe- 
cially for PoPULAR SCIENCE by Ken Gephart of Home Build- 
ing Plan Service (in cooperation with Western Wood Prod- 
ucts Assn.), this plan calls for walls insulated to R-19 and 
ceilings to R-30. Specifications—including double glazing— 
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meet all requirements of the Uniform 
Building Code. 

The 165-sq.-ft. sunspace, with its 
glass roof sloping in two directions 
from its ridge, not only adds architec- 
tural distinction to the exterior—it 
dominates most interior views as well. 
Both living and family rooms share 
one of its glass walls—walls pierced by 
sliding glass doors that let you close 
off this solar furnace during the sum- 
mer or incorporate it into the living 
area on cool sunny days, greatly 
reducing heating and air-conditioning 
loads. (You'll find it makes a delight- 
ful dining solarium.) 

If you use this leisure home on 
winter weekends, you'll want to use 
the sunspace's solar gain on sunny 
days but close off the house from the 
potential heat loss of its exposed glass 
once the masonry floor's stored heat is 
dissipated. 

Note that the front slope of the sun- 
space roof matches the roof pitch over 
the living room. Heat from the sun- 
space will flow up over the balcony 
railing and into the master bedroom 
(which is also solar heated by direct 
gain through the clerestory windows). 
Windows are kept to a minimum in 
the other walls. Three skylights 
across the lower part of the rear roof 
(not seen in the color rendering) illu- 
minate the bedroom's walk-in closet, 
the master bath, and the stairwell/ 
entry hall. (At the back of the closet is 
an access to an otherwise inaccessible 
storage bay tucked over the garage— 
an ideal security feature for an often 
vacated home.) 

The first floor offers a spacious 
1,373 sq. ft. of living area—not count- 
ing the sunspace. Accent walls of 
board paneling add warmth and tex- 
ture indoors, much as the western- 
cedar bevel siding does outdoors. 

Your site will probably dictate 
which of three plans variations you 
will build from, including a standard 
or daylight basement—or neither. On 
the basementless plan (not shown) the 
laundry room is enlarged to accommo- 
date the furnace and water heater 
you'd normally stow below. This cuts 


the size of the entry closet. Hi 


How to order your plans 


One set of professionally drawn plans for 
the Sun-Corner is $100; four sets—for 
building, financing, and permits—are 
$140. Plans can be reversed for $20; 
materials list is $20; typical plumbing and 
electrical diagrams are $7.50 each. Speci- 
fy plan 949-1 (with basement), 949-1A (no 
basement) or 949-1B (daylight basement). 
To use MasterCard or Visa account, call 
toll-free 1-800-547-5570. Or write Home 
Building Plan Service, 2235 N.E. Sandy 
Blvd., Portland, Ore. 97232. 


Vanagon 
gets a diesel 


Creative mounting squeezes a tilted, 
water-cooled diesel (above) into space 
designed for an air-cooled gasoline en- 
gine. Cooling is achieved with second air- 


This fall you'll be able to buy the 
Volkswagen Vanagon with a diesel 
engine—the same 1.6-liter four that's 
used in the Rabbit Diesel. For the 
rear-drive van, though, the engine is 
detuned from 54 to 50 horsepower to 
provide greater flexibility at low revs 
and prolong service life. 

Result? Especially favorable fuel 
economy in the part-throttle range, 
Volkswagen claims. The company 
says that the one-ton vehicle gets 25.5 
mpg in the urban cycle, a 40-percent 
improvement over the gasoline Vana- 
gon. Át a steady 55 mph, economy 
approaches 27 mpg. 


intake grille, radiator, and electric fan; 
twin hoses (top) run through the floor 
tunnel to deliver coolant. Lubricant tem- 
perature is controlled by oil cooler. 


T'o fit the bigger diesel into the same 
rear engine compartment that the gas 
engine occupies, Volkswagen 
mounted it longitudinally and at a 51- 
degree tilt. Access to the engine and 
its auxiliary systems is through a 
hatch in the floor of the van. Service 
checks are accomplished through an 
opening behind the foldaway license 
plate, where the oil and coolant tanks 
are grouped. A galvanized-steel pan 
lined with insulation cuts diesel noise. 

Aside from the engine option, 
Volkswagen plans no styling or engi- 
neering changes for the '82 Vana- 
gon.—David Scott 
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Compact machines now 
let you record in 
stereo—and hear FM 


By HANS FANTEL 
PHOTOS BY JOHN KEATING 


Hans Fantel is a recognized authority 
in high fidelity and music and a syn- 
dicated columnist for the New York 
Times. He has written several books in 
the hi-fi field, including the upcoming 
Better Listening, a guide to stereo 
equipment. 


Just a year ago, everyone was agog 
over the latest marvel in miniaturiza- 
tion: Sony's Walkman-the first high- 
fidelity stereo cassette player small 
enough to fit into your pocket [PS, 
July '80] The Walkman-like its 
many imitators since—was a "play 
only" design. It played cassettes but 
did nothing else. 

Today we're going a step beyond. 
The latest crop of ultra-mini sound 
gear performs added functions. Some 
of these bantams also record, others 
pull in FM stereo, and at least one 
does both. In short, we're moving 
toward a generation of sound equip- 
ment that literally puts a complete 
stereo system in your pocket. PS 
checked out the newest models for 
first-hand report. 

They look like toys—sound equip- 
ment for a doll house, tiny and deli- 
cate. You'd expect them to tinkle. But 
slip on the lightweight earphones and 
you're in for an ear-popping surprise. 
These miniature gismos give out big, 
full-throated sound with a wallop in 
the bass, sparkle in the highs, and 
enough volume to make you back off 
from wherever you are. Ànd the sound 
is steady, with none of that wobble— 
the “flutter and wow"—that used to be 
the bugbear of portables. 

How, you ask, could it be done? 
There are two parts to the answer. 
First, the tape drive has been stabi- 
lized. In the past you needed hefty fly- 
wheels to do that, which added weight 
and bulk. Now, thanks to chip-type 
microcircuits, tape motion can be 
steadied electronically rather than 
mechanically, making the units 
lighter and smaller. The IC's sense 
deviations from the proper speed and 
correct them instantly. 

The second—and most important— 
factor is that you're listening through 
earphones. That's the only way to get 
first-rate, full-range sound from any 
portable equipment. What's more, 
these pocket players all come with a 
new type of earphone. 

These new headsets typically weigh 
only about two ounces—light enough 


so you hardly know you're wearing 
them—and sit loosely on your ears so 
you can listen for a long time. Also, 
the headphones don't isolate you from 
external sound, an important safety 
feature. 

There's nothing flimsy about the 
sound of these earphones. Credit goes 
mainly to new kinds of magnets that 
pack more power per unit mass. That 
way, even tiny, light magnets can 
keep tight control on the moving 
parts. The sound-generating cones in 
the earphones can handle long, power- 
ful thrusts, pumping out ample bass 
and concert-level sound. 

Concert-level sound from tape play- 
ers so small that they fit the palm of 
your hand? Granted, the actual power 
output of these bantams is just a few 
milliwatts. But consider that all the 
space they have to fill with sound is 
the small air volume between the ear- 
phones and your eardrums. The avail- 
able output, therefore, is ample to cre- 
ate sound-pressure levels at your ear- 
drum comparable to what you'd hear 
at a live concert. That's what accounts 
for their amazing realism. 

The overall frequency response of 
these units extends roughly from 14 to 
14,000 Hz. That's no great shakes for 
full-size sound gear, but it's enough to 
letthe music come through with a con- 
vincing realism never before achieved 
in equipment so small. 


Sony TCS-300 


Among the models we tested, Sony's 
TCS-300 seemed the most solidly 
built. It's the only one with two built- 
in microphones, giving it instant 
readiness for stereo recording. The 
two mikes, though close together, are 
highly directional in their pickup pat- 


. terns, one picking up sound from the 


right, the other from the left. That 
way you get good stereo effect with- 
out spaced-out external mikes. 

Being bigger than most of the oth- 
ers, the Sony would make quite a 
bulge in your hip pocket if you tried to 
squeeze it in. But unlike most of the 
others, it has a built-in monitor speak- 
er to let you listen without earphones 
(in mono) if you want to. It also has 
two separate earphone jacks so two 
people can listen in stereo, which is 
handy if you're walking with a friend. 
And it’s the only опе in the bunch with 
a continuously variable tone control. 
Aiwa S30 

The smallest and lightest of the lot, 
the Aiwa 530 is hardly bigger than a 
pack of cigarettes. Finished in bright 
chrome, it looks like a piece of finely 
crafted jewelry. Even so, the sound is 


sturdy, steady, even at full volume. 
Because the Aiwa is so light and 


small, we figured it would be a favor- 
ite with hikers, joggers, and others 
who like their music on the run. So we 
checked it out under such jiggly 
conditions as it might encounter 
strapped to a jogger's belt. Just plain 
up-and-down jiggling, we found, 
didnt faze the Aiwa. Only when we 
twisted the Aiwa around its own axis 
did it complain audibly. 

The Aiwa has a single built-in 
microphone and therefore records in 
mono only. If you want to make stereo 
recordings, you can buy an optional 
outboard stereo mike. The advantage 
of having the stereo mike outside the 
main unit is that it won't pick up any 
vibrations from the tape-drive motor, 
which show up as rumble on the tape. 
Because the Aiwa is so light and 
small, the built-in mike could not be 
totally isolated from the motor noise. 
But with an outboard mike, signal-to- 
noise ratio greatly improves. 

The Aiwa is equipped for handling 
so-called metal tape—that is, a special 
tape consisting of pure metal particles 
rather than the usual oxides [PS, Nov. 
"|8]. The tape's claimed advantages 
are brighter highs and greater dy- 
namic range. It also costs a lot more— 
about three times as much as normal 
(ferric) low-noise tape. But the sound 
difference is slight and shows up only 
on first-rate tape decks. 


Toshiba KT-S2 


How do you add an FM stereo tuner 
to a cassette player without taking up 
any extra space? The Toshiba people 
must have asked themselves this 
question. Here's the answer they came 
up with: Make the tuner the exact 
shape of a standard cassette. Then slip 
in the tuner like a regular cassette 
and—presto—you've got an ЕМ stereo 
radio. A couple of contact points on the 
"cassette" provide the necessary elec- 
trical connections. 

The KT-52 works very well as a cas- 
sette player, and if you slip in the FM 
tuner pack, it pulls in strong FM sta- 
tions in clear stereo. Weaker stations 
tend to be noisy but come in better if 
you switch to mono. 

A handy feature on the KT-S2 is the 
"talk line." You press a button, and 
the people around you can talk to you 
through the earphones, their voices 
overriding the level of the music. Oth- 
er controls include a two-step tone 
control for coping with tape hiss; a 
playback equalization control for 
standard, chrome, and metal tapes; 
and automatic shutoff. 


KLH Solo 


The same idea—an FM-tuner pack 
to slide into the cassette compart- 
Continued 
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pow» FM tuner Wes tor Xoshibe 
(shown), KLH, and Infinity cassette play- 
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Cluster of switches on Panasonic RX-2700 
operates both its built-in AM/FM tuner and 
tape recorder. Unit is largest of those test- 


ed—and most expensive ($280). 
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Twin microphones built into Sony TCS- 
300 let you record anywhere in stereo. 
Mikes have a sound-pickup pattern fo- 
cused sharply to the left and right. 


Features and prices for stereo to go 


Brand Size ün.) F FM АМ 
Aiwa 3/16 x3lAx 
530 118 


smallest; lightest; built-in mono mike; 
stereo mike optional 


Infinity 6%8х4х13в 16 

Intimate Stereo - ; 

| 6l4x3598x138 16 Yes Мо 
Solo 5-100 


Panasonic 715х31316х ET Yes Yes - 
RX-2700 17A6 

sony 63/4x33/4x15/3 22 No Мо 
TCS-300 

Toshiba 6x3lex1M 

KT-S2 


12 Ye No No 2 


_ 229 


FM module $45 extra; two headphorie 


199 Auto-blend for FM (manual override); 
two headphone jacks; talk-line button; 
playback equalization switch 


Yes 4 280 Builtsin speaker; battery and tuning 
| ` indicators ; E 
Yes 4 220 Built-in speaker and stereo mikes: con- 


tinuously variable tone control 


200 ten pack; talicline button; auto 


Note: All models come supplied with lightweight earphones, carrying case, and shoulder strap 
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ment—is used by KLH, a company 
that practically started the trend 
toward miniaturization back in the 
early days of stereo. The tape player is 
tops—clean in sound and steady in 
pitch—and the lightweight earphones 
seem to have a slight edge over most 
others in bass response. 

But what sets this unit off from the 
other FM-equipped models is the auto- 
blend feature of the slip-in tuner. 
Whenever the FM signal drops below 
the level for noise-free stereo recep- 
tion, the unit automatically switches 
to mono, so you aren't bothered by 
sudden spurts of noise as you walk, 
jog, or bike through different receiv- 
ing locations. 

(A similar stereo tape player with a 
slip-in FM tuner is made by Infinity, a 
company mainly known for its fine 
loudspeakers. This model is the only 
one with built-in Dolby to reduce tape 
hiss, and its FM range is increased by 
using the headphone cord as antenna. 
Its vital statistics are listed in the 
table, but the unit did not arrive in 
time for testing.) 


Panasonic RX-2700 


This one won't fit into your hip 
pocket—unless you've got very big 
pants. But it easily slides into your 
coat pocket, and the extra size leaves 
room for extra features. It is the only 
one in this group that has both record- 
ing and AM/FM-radio facilities, plus a 
monitor speaker for (mono only) play- 
back. Tape and FM listening are in 
stereo, but record facilities are mono 
only. À two-position tone control helps 
cut down on tape hiss, and other ame- 
nities include a stereo pilot light and 
battery and tuning indicators. For FM 
listening, the headphone cord serves 
as antenna, and the unit's AM range 
is extended by means of a telescoping 
antenna. 

The sound via earphones is excel- 
lent, but the monitor speaker is very 
limited in range. The built-in record- 
ing microphone is fairly well insulat- 
ed from internal motor noise, the 
slide-type tuning dial is easy to read, 
and there's the convenience of an 
auto-stop at the end of a tape. Even 
with the headphone-cord antenna, FM 
sensitivity is limited, and you need a 
strong signal for clean stereo recep- 
tion. Weaker stations come in clearly 
only in the mono position. What par- 
ticularly impressed us was the rock- 
steady tape transport. 

As a group the new standard com- 
pact cassette models we tried are the 
vanguard of a new type of sound gear— 
packing better performance and more 
varied options into less space than 
ever before. They are in the forefront 
of a new era of stereo on the go. Ш: 


Pinwheel prop 


-new design for fuel-efficient flying 


By V. ELAINE SMAY 


Inthe mid 1970's, NASA began taking 
a fresh look at what seemed like an 
anachronism—the propeller. Reason: 
Turboprop planes use a lot less fuel 
than turbofans ( jets). Goal of the pro- 
gram: a turboprop that would fly as 
fast as a jet (0.7 to 0.85 Mach) at sim- 
ilar altitudes (35,000 feet and above) 
and carry an equal number of passen- 
gers in equal comfort. The outcome: a 
radically different propeller design. 


The photo shows a two-foot prop-fan 
model in a wind tunnel at NASA’s 
Lewis Research Center in Cleveland, 
Ohio, where the work is being done. 
Higher speeds demand more power, 
and a conventional four-bladed prop 
would have to be very large to handle 
it. Instead, NASA designers used 
more blades—10 on this model, eight 
on another. The curving shape of the 
blades contributes to the efficiency of 
the prop and to noise reduction. A 
large-scale model, eight to 10 feet in 


diameter, is now being built for wind- 
tunnel and flight testing. 

“At 0.8 Mach we calculate a 15- to 
30-percent fuel saving compared with 
advanced turbofans of the future,” 
says Daniel Nikkleson, head of the 
subsonic propulsion section at Lewis. 
“At 0.7 Mach, the saving would be 25 
to 40 percent.” NASA hopes to have 
the technology ready by the early 
1990’s, when today’s crop of fuel-hun- 
gry short-haul planes will have to be 
replaced. Gis) 
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— build it to 


You can fit a kit tub 
into your new deck plans 


By WILLIAM J. HAWKINS 
ILLUSTRATION BY GENE THOMPSON 


On most patio decks you have a choice 
between sitting and standing. This 
one offers another possibility—you 
can jump into it. 

It has a built-in hot tub. After a 
summer soak, your dip into the pool 
will be that much more refreshing. 
And at the end of the season—when 
its too cool for the pool—the tub 
extends your outdoor fun. 

The L-shaped all-redwood deck, de- 
signed by Larry and Florence Regu- 
lar, is approximately 150 square feet 
supplemented by an adjoining 50-sq.- 
ft. deck containing a gas-fed brick- 
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12" CONCRETE 2*6 LEG 


COLLAR UNIT 

STEP DETAILS 
4-FT SCREEN CLOTHES PEGS 
FOR HOT-TUB 5/8" POWEL9 


EQUIPMENT 
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BUTCHER - BLOCK STEPS 


SEE DETAIL HOT TUB 


BRICK TRIM 


12" LAYER OF 
CRUSHEP ROCK 


VERTICAL 


6-FT PIA. х 4-FT 


lined firepit. The built-in butcher- 
block benches and steps were adapted 
from the Design-a-Deck plans kit 
described in our June issue (page 128). 
The kit is still available for $4 from 
California Redwood Assn., 1 Lombard 
St., San Francisco, Calif. 94111. 

All decking, stairs, and benches are 
made with knot-textured construction 
heart redwood. Deck boards are 2 x 6's; 
the understructure is made from 
4x4’s anchored to concrete footings 
and flanked by 2x6's, forming the 
main structural beams at the deck's 
perimeter. Joists are 2X6's, benches 
and stairs are made from 2x 4's and 
2X6's. 

The main deck encircles a six-ft.- 
wide, four-ft.-deep tub made of kiln- 
dried, vertical-grain, clear all-heart- 
grade redwood. The tub shown comes 
as a kit, but tubs are available preas- 
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sembled, as well. The tub is recessed 
18 inches into the ground, resting on a 
one-foot layer of gravel to dampen any 
ground shifts. Blocking supports the 
deck boards, which are trimmed to 
match the tub's contour (see drawing). 
No ledgers should be attached to the 
tub itself, and you'll want to leave 
breathing space between tub and deck 
boards. 

A variety of tub sizes and shapes are 
available from manufacturers. A list 
of sources is available from the Cali- 
fornia Redwood Assn. The tub you 
choose should meet or exceed the stan- 
dards set by the International Assn. of 
Plumbing and Mechanical Officials. 
Also, before installation check all 
local plumbing and electrical codes. In 
most cases electrical and gas hookups 
must be done by a licensed electrician 


and plumber. 
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Sun-shading 
shutters 


do more than block heat 


Rugged rolling blinds МУ „сы pa Á у p | 
protect your house ў B : ; T dt ү 4 D (DES E: | 
from wind, weather— 7 у | | 4 — ac 
and burglars 


By A. J. HAND 
ILLUSTRATED BY CARL DE GROOTE 


If you buy rolling shutters solely as 
energy-saving devices, you're going to 
be disappointed. 

Sure these tough, hollow-slatted 
external blinds do an excellent job of 
blocking most summer heat. But dur- 
ing winter they don't perform as well. 
Good insulating shades mounted in- 


side your home may give you three | .. D зана zT Rog .* EI. 

times the R-value at half the cost[PS, ү eee SEM a аата 
But you can’t judge a rolling shutter а ОА 

by R-value alone. The shutters offer a dt ge e ш 


combination of thermal performance, 
security, storm protection, privacy, 
forms of window insulation. Roll-down shutters have vent holes be- fully extended. Holes also allow trapped 
Though made by several manufac- tween slats (above left) that admit light heat to escape. For a full sun block, shutter 
turers, rolling shutters are all similar. and air even when this Pease shutter is clams up like a Venetian blind (right). 


Their interlocking, hollow aluminum 

or vinyl slats fasten to one another by — ! 
a hooked tongue-and-groove slip joint Insulating-shutter specs 
(see drawing on next page). When the | 
slats are partially drawn, a series of | Iu 
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holes in the tongue admits diffuse  Manufacturer/ Thick- | Max. width | 
light. | = Distributor ness (in.) | Controls | (in.) 
When the shutter is fully closed, the | Pease Rolling Shutter, 
vent holes disappear into the grooveof  . z a eed Иа 
the slip joint. This shuts out light and UR р 
seals the shutter against air flow. American-German Ind. (Rolladen), 
| и 14601 N. Scottsdale Rd., | Hollow vinyl | Manual or | 60 (PVC); 
All shutters are operated from | Scottsdale AZ 85260 or aluminum | i | motorized | 144(AI) 


inside the home. The shade is stored 
on a roller, which can be enclosed in a 
soffit, in its own face-mounted box, or Ё West sacramento CA 95691 
inside the wall if installed in new con- 
struction. 

The shutters all perform about the 
same in summer, cutting solar-heat | | ڪڪ‎ жү ا‎ ЗЕ 
gain by about 92 percent when fully | 


n Serrande of Italy, | | 
Box 1034, Vinyl or Manual or 


motorized | Mo limit 


1/2 
Rolsekur Corp., Manual or 
Tamworth NH 03886 3/7 motorized 
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Easy-rolling Serrande shutter (above) has a box over the door for 
its storage roller. Shutter slip joints have hooked tongues that 


closed and about 90 percent when slip 
joints are open. Figure on about R-2.5 
for a vinyl shutter used with single 
glazing, about R-3.3 if there's double 
glazing. 

Shutter security - 

But the shutters provide more than 
thermal protection. Mounted outside, 
they keep cold air away from your 
windows. So, unlike interior shades or 
. shutters, they won't cause condensa- 
tion problems and may even cure 
existing ones. They're strong, too. 
They can discourage burglars and pre- 
vent damage from vandals, hail 
storms, even hurricanes. 

The shutters also provide privacy 
and reduce noise. And rolling shutters 
don't alter the interior appearance of 
your home or eat up wall space. Made 
in a variety of colors, they look good 
when closed and disappear completely 
when opened. 

Add all these factors together and 
you can see why the rolling shutter 
has been a standard fixture in Europe 
for decades. Why hasn't it caught on 
here? As Dan Antaya of Pease Rolling 
Shutters puts it, "As recently as two 


STORAGE 
BOX 


years аро, 99% percent of the popula- 
tion didn't know what a rolling shut- 
ter was, let alone what it could do for 
them." 

Since that time, the shutters have 
begun to catch on, partly because of 
increasing energy costs. In the sunny 
Southwest most sales are for energy 
conservation. The shutters, for exam- 
ple, are becoming a common sight in 
the “Solar City” of Davis, Calif. 

And there are other reasons. “In 
Florida most people buy them for hur- 
ricane protection,” claims Antaya. 
“But I would suspect that as much as 
50 percent of our sales, nationwide, 
are for security reasons.” 


Sliding-shutter choices 

Whatever your reasons for buying a 
rolling shutter, there is little reason 
for choosing one brand over another. 
All are remarkably similar, as a 
glance at the buyer’s chart reveals. As 
I see it, here are the major differences 
among them: 

The two imports, Serrande and Roll- 
aden, offer a much wider choice of col- 
ors than the domestic versions. In the 
Serrande samples I've seen the color 


STORAGE 
ROLLER 


PERFORATED 


HOOKED TONGUE 


hang from slat анай. when open (drawing above). When closed, 
the tongues slide up so each slat rests on the one below. 


goes all the way through the PVC, so 
the finishes should be permanent. 

The two imports also offer a larger 
variety of controls. The simple pull 
strap is the cheapest and the motor- 
ized version the most convenient, 
especially when it's hooked up to an 
automatic-switching system. Rollad- 
en also offers remote controls, timers, 
and switches that can be activated by 
either wind (for weather protection) or 
by sun. 

In terms of energy conservation, the 
Serrande, with its slightly thicker 
slats, will have a slight edge over the 
others. The Serrande also has the 
advantage of being able to span a win- 
dow of any width. Roll-up shutters are 
at their best on large expanses of glass 
such as a sliding door. 

Rolling shutters are usually in- 
stalled by the dealers who sell them or 
by independent contractors in the case 
of new construction. One exception is 
the Rolsekur, which is sold largely for 
do-it-yourself installation. Rolsekur 
has developed a special order form to 
help simplify the often complicated 
process of selecting the right-size 
components. 
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Solar 
programs 


help your computer 
answer energy questions 


Check out passive solar 
designs before you build 


By JEFFREY MILSTEIN 


You want to add a passive solar sys- 
tem to your house. Great, but how 
much will you save? How much time 
and cash can you invest with fair 
assurances of reasonable payback? 
Now there are computer programs 
(software) designed specifically to an- 
swer passive-solar questions that can 
help you to get the answers to these 
questions quickly and in great detail. 
Check out a building design. Don't 
like the results? Make a change and 
run the program again—all it costs 
you is time. 

These programs are the latest 
"tools" I saw demonstrated at the New 
England Solar Energy Association 


Sample listing of solar software 
Type Calc. Micro 


"Solar Load Ratio 


correlation Church Hill, 

Teanet General thermal-network X Harrisville NH 03450 95 
simulation = 
19 
if 
13 
ST 33 (direct gain) — Explicit thermal-network X *Solarcon Inc., 198 t 
simulation 607 Church St., 16 
ST 34 (indirect gain, Y Ann Arbor MI 48104 198 ra 
be wall) 19 
26 
zl 
23 
24 


General thermal network X 


(simulation with graphic 
output) 
Sunmat Solar Load Ratio (correla- X 


tion with а output) 


Solar Load Ratio (correla. Х 


tion) 7438 Fo Fo orsyth, Sui 


“These companies also produce 
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Distributor 


*Solarsoft, | E 395 
1040 10th $t., 
Boulder CO 80203 


Design Tools Seminar held recently in 
Boston. The software is designed to 
run on low-cost programmable calcu- 
lators, such as the TI-59 and HP-67, 
and on home microcomputers such as 
the Apple, Pet, Radio Shack, and HP- 
85. The programs come in different 
forms: Magnetic cards are used for 
programmable calculators; cassette 
tapes or disks are used with microcom- 
puters. The programmable calcula- 
tors have the advantage of low cost 
and portability while the microcom- 
puters can handle more complex pro- 
grams, compute faster, and give you 
graphic output. 

There are many programs avail- 
able, but they can be generally classi- 
fied as one of two basic types: correla- 
tion (yearly or monthly heating anal- 
ysis) and simulation (an hour-by- 
hour, close-up look). 

The correlation is a program that 


Price ($) 


X 
= 
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compares your building and weather 
data inputs with tabulated results of 
similar buildings and computes a 
yearly or monthly performance pre- 
diction. Most of these programs are 
based on the Solar Load Ratio, devel- 
oped by Douglas Balcomb at the Los 
Alamos Scientific Laboratory and 
published in his Passive Solar Design 
Handbook, Vol. 2. Balcomb’s solar sav- 
ings fraction expresses the amount of 
savings you could expect with a pas- 
sive-solar house by comparing it with 
a similar house without passive-solar 
heat. You could, of course, do the same 
calculations by hand using Balcomb’s 
handbook, but computers do it more 
quickly and easily. And the computer 
is really advantageous when you want 
to make a series of comparisons such 
as: What will happen if I use triple 
glazing instead of double, or put in an 
insulating night shade of R-9? 


Йи» 1-15 


2 ipe ie ИЩ 


3, STORAGE DUCE TEMP — ee 
4 AMT OF HEAT —— < 
ADDED оё EXHAUSTED 
(j^ NEEDED) 


TOTAL HEAT LOST 24 4. 
ExCESS HEAT 
REMOVED 


413406. 2254 


MAX He HT. LOSS — 0 19577. 16426 | 
way. NEUES: 1021, 249073 
70 её Move /ADD 


i 
‚64393054 
"i 18564185 


| MAY. мегу AUX HERT 
NEEDED 


To get a more detailed analysis you 
can use a simulation program: Your 
design is set up as a set of heat-trans- 
fer equations and solved by the com- 
puter. The resulting hourly tempera- 
ture data can be used for comfort stud- 
ies or to size auxiliary heating or cool- 
ing equipment. Although simulation 
programs are generally more difficult 
to use than correlation programs, 


HP-85 version of Pegfix program, called Microfix, uses English words as prompts for data. Graphic results are printed on paper. 


their degree of complexity can vary. 
An explicit simulation program, for 
example, models certain simplified 
conditions and is relatively easy to 
use. It’s extremely accurate if your 
building specifications match those in 
the program. A more flexible program 
is called a general thermal-network 
simulation. This allows you to specify 
the heat-flow network and can be used 


to model any kind of heating situa- 
tion. To use it, however, you must 
have a good working knowledge of 
thermal design and solar systems. 
One of the easier-to-use 24-hour 
simulation programs is Pegfix/Peg- 
float (see table). It’s meant to be used 
by both professionals and do-it-your- 
self builders for the design of direct- 
gain and attached sun spaces. I found 
using this program is a fine way to 
learn more about heat flow. 
Although all these programs are 
valuable, they do have their limita- 
tions. The accuracy of your results will 
in part be determined by the accuracy 
of your input data. In nearly all cases 
you must do some calculating before 
you can run the program—such as 
determining the heat-loss coefficient. 
Be prepared to do some homework. 
More information on programs 
(many more types than we’ve space for 
in our sample list) is available from 
the Solar Energy Research Institute, 
Design Tool Manager, Building Sys- 
tems Branch, 1597 Cole Blvd., Golden, 
Colo. 80401. Ask for Analysis Methods 
for Solar Heating & Cooling Applica- 
tions and Microcomputer Methods for 
Solar Design and Analysis. EB 


Calculators, such as this TI-59, are pro- 
grammed by magnetic cards (fore- 
ground). The printer records results. 


AUGUST 1981 | 87 


Talking watch 


" Attention, please, it's 7:35 
a.m." Omni Voice Master 
then gives you 20 seconds of 
Boccherini's Minuet to wake 
you. (You press a button to 
shut it up.) The wristwatch's 
computer-synthesized voice 
also tells time or elapsed 
time on command. Price: 
"under $100," says maker 
Personal Electronics. 


Beach tent 


For that designer look on the 
beach, American Express of- 
fers this graceful model (212- 
605ND). The material is rip- 
stop nylon weighing only five 
pounds. Set up, it's eight by 
19 ft. Price: $134.50. Amex 
Merchandise Dept., Box 241, 
Cooper Station, New York, 
N.Y. 10276. 
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Micro shaver 


Smaller than a pack of ciga- 
rettes, the SM-600ST has a 
full-power electric motor, ac- 
cording to Mitsubishi Electric. 
The compact shaver uses 24 
stainless-steel inner blades. A 
recharger pack for its nickel- 
cadmium cell is included. It 
lists for about $90. 


'IOUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Two-rotor windmill 
Two sets of blades spin in 
opposite directions on the 

Trimblemill. Fixing one rotor 
directly to the alternator's 

magnets, the other to its 
coils, boosts efficiency and 
eliminates gears or chains, 
says the manufacturer. 
Trimbles Windmills Ltd., En- 
gland, makes the five-kW 
windmill. 


Plane clock 


Want Greenwich mean or lo- 
cal time? The LC-6 aircraft 
chronometer gives it. The 
five-function, six-digit LCD 

clock also has a stopwatch, 
down counter with alarm, 
and remote-activation flight 
timer. Price: $349. Astrotech 
Corp., 4114 N. 20th St., 
Phoenix, Ariz. 85016. 


— 


Piper Sequoya 

Its new six-person Sequoya 
goes faster, higher, and far- 
ther for less money than 
competitive models, claims 
Piper Aircraft. The business 
plane is pressurized for up to 
25,000 ft. and has a 300-mph 
top speed. Range, with three 
aboard, is about 1,200 miles. 


Computer phone 


Touch one button on the Bell 
System's new Touch-a-matic 
electronic phone and calls 
are dialed automatically in 
under three seconds. A mi- 
crocomputer stores and dials 
up to 12 numbers. The elec- 
tret-type microphone makes 
your voice sound clearer, 
says Western Electric. 


1990's fighter 

Bigger wings and a longer 
fuselage will set the F-16XL, 
an advanced fighter for the 
1990's, apart from today's F- 
16. The new design would 
nearly double armament ca- 
pacity, shorten takeoff dis- 
tance, and extend combat 
range. General Dynamics will 
build it. 


Armored vehicle 


Wolverine packs the firepow- 
er of a big M-60 tank but 
weighs two-thirds less, says 
the Vought Corp. The Dallas- 
based firm plans to assemble 
the aluminum-body armored 
vehicle from U.S. and Euro- 
pean components-if it's pur- 
chased by the U.S. Marines. 


Talking elevator 
"Good morning, watch your 
step." The Elevonic 401, Otis 
Elevator's latest model, can 
greet you, say whether it's 
going up or down, announce 
floors and safety messages. 
The 401 uses a form of com- 
puterized speech synthesis 
and has a 111-word 
vocabulary. 


Inflatable sailboard 


You fold Twinsurfer—a two- 
tube, 55-Ib. inflatable sail- 
board—into a 60-by-12-by- 
eight-in. bag when you're 

through slicing the surf. Its 

four mast sections plug into 
the board's swivel foot for 
assembly. J. M. Henshaw 
Ltd., Veerington Lodge, Win- 
canton, Somerset BA9 BBN, 
England. 
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Golf ball 


Dunlop mixes up the dim- 
ples—large, small, deep, shal- 
low—on its new Maxfli DDH 
golfball. And it puts them 
into 12 identical pentagon 
patterns. The result, claims 
the maker, is better range 
and accuracy than with uni- 
form-dimple golf balls. Price: 
$22 a dozen. 


Personal copter 


A wraparound windshield 
streamlines this kit-built fi- 
berglass copter. With a 145- 
hp, water-cooled engine the 
craft has a range of 200 miles 
and a cruising speed of 105 
mph, says Rotorway (Tempe, 
Ariz. 85284). The Exec kit 
costs $21,892 with engine. 
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Smart scraper 


As John Deere's new earth 
mover shaves a field, its mi- 
croprocessor-controlled 
transmission shifts gear to 
match the load. A digital 


readout (inset) displays trans- 


mission status and warns of 
problems. Result: Operator 
can concentrate better on 
loading dirt. 


Bubble car 


A tricycle for two with a bub- 
ble dome-that's Ford's city- 
car candidate. The tandem- 
seat Ghia Cockpit was de- 
signed by Ford's think tank in 
Turin, Italy. A 200-cc, 12-hp 
engine drives the trike's sin- 
gle rear wheel. The 750-Ib., 
11-ft.-long runabout gets 75 
mpg in city traffic. 


Low-cost light 


A fluorescent tube shaped 
like a butterfly gives as much 
light as a 100-watt incandes- 
cent bulb, says Thorn Light- 
ing (Commercial Hs., Law- 
rence Rd., London N15 4EG, 
England). The compact, cool- 
running light lasts 5,000 
hours, uses just 21 watts, 
adds the maker. 


Bike bottle 


Even the bounciest ride 
won't shake this water bottle 
loose from its bike mount. 
The bottle's wide Velcro 
band meshes tightly with the 
Velcro-covered base, so the 
bottle can ride in just about 
any position. The 24-oz. bot- 
tle costs $10. Cannondale 
Corp., 35 Pulaski St., Stam- 
tord, Conn. 06902. 


Next twin jet 
Advanced, fuel-efficient en- 
gines mount forward of the 
wings on Boeing's planned 
737-300 (shown above as a 
0.62-scale model in a wind 
tunnel). The twin jet will be 
quieter than today's 737, 
says Boeing. It will also be 
almost nine ft. longer and 
seat 21 more. 


\Nhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Double-duty dory: power or sail 
Zipping over a chop, the Carib Dory hits speeds of up to 23.5 


mph with a 9.9-hp motor. Clamp on 15 or 25 hp, and the 11-ft. 


craft easily tows a skier, says the maker (Carib Dory, Box 
3271, Newport Beach, Calif. 92663). Tired of outboard roar? 
Quick-release fittings let you convert the craft to a sailboat, 
without using tools. With 100 sq. ft. of sail the 150-Ib. Dory is 
a smart performer, even planing in a 15-knot wind, says the 
maker. The foam-filled fiberglass craft has a five-ft. beam. 
Price: about $1,700. A sail kit is $350. 


Low-rise cuddy 

Just a step up from the cock- 
pit, the raised foredeck of 
this center console won't ob- 
struct a round-the-boat fish- 
fight. Yet there’s enough 
room below for a cozy seven- 
by-six-ft. cuddy. The 256 FC 
starts at $8,195. Dusky Ma- 
rine, Inc., Dania, Fla., 33004. 


Oar ring 

No more overboard oars: 
This circular oarlock has a 
split shank that snaps secure- 
ly into a gunwale socket. The 
nylon ring fits around a flexi- 
ble sleeve bolted onto the 
oar. Mastep Plastics (Regis, 
Sussex, P021 2DT England) 
makes it. 


Engine stretcher 


A simple shaft lets MerCruis- 
er move its stern-drive en- 
gine forward, inside the cen- 
ter console. That frees the 
transom for fishing without 
sacrificing maneuverability. 
The drive-shaft extension, 
with a universal joint at each 
end, is available on 198-, 
228-, and 260-hp engines. 


Line puller 


Weary of tying fancy knots? 
The Y-knot makes line-ten- 
sioning easy, says F. F. 
Farnsworth (Box 8066, Fres- 
no, Calif. 93747). Slip one 
end of a line into the clamp, 
pull the line taut, then snap 
the clamp's open end on to 
hold the line tight. Price: 
$2.50. ` 
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\Nharfs New 
IN TOOLS 


BY PAUL BOLON 


Flying mower 


A 15-inch electric-powered 
model is the newest in Fly- 
mo's line of air-cushion 
mowers. The easy-to-move 
machine has a 1,400-watt 
electric motor, is double in- 
sulated, and weighs 21 lbs. 
Price: $199.95. Flymo Corp., 
4130 148th Ave. N.E., Red- 


Versatile clamps 


The Maxi-Clamp system 
combines long and short 
threaded rods, tightening 
knobs and nuts, jaws, and 
corner blocks into a versatile 
joining system. The 72-com- 
ponent kit costs about $70. 
Shopsmith, 750 Center Drive, 
Vandalia, Ohio 45377. 


Pinocchio pliers 
The long, thin nose is made 
for fine work or cramped 
conditions. But these long- 
nose pliers, the newest Vise 
Grip model, also have the 
sturdy wire-cutter found on 
hefty models. It's $7.95. Pe- 
terson Mfg., DeWitt, Neb. 
68341. 


mond, Wash. 98052. 


Tile cutter 

Lightly score a ceramic tile's 
surface glaze, squeeze a little 
harder on the arm, and the 
Speedy tile cutter snaps it 
where you want. The cutter 
handles tiles up to six inches 
square. Fleximent Ltd., Win- 
tersells Rd., Byfleet, Wey- 
bridge, Surrey KT14 7LH, 


England. 
String trimmer Plug holder | 
A unique elbow-bracing han- The E-Z Cord Lock snaps 
die and 3'5-Ib. weight make onto the cord of your tool 
one-hand trimming possible and an extension cord to 
with the ST-20, claims Home- keep the plugs mated. The 
lite. The electric-powered ma- plastic device slides open by 
chine cuts a 10-in. swath; the pulling a small lever on its 
string advances automatically back. It retails for $1.50. Col- 
when you want it to. Price: ton Creators, 216 E. Second 
$34.95. St., Mineola, N.Y. 11501. 
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\WNhars New 
IN HOME 
IMPROVEMENT 


BY PAUL BOLON 


Track light 

A narrower, more intense 
beam for accent lighting can 
be achieved with a low-volt- 
age lamp, says Progress 
Lighting (Box 12701, Philadel- 
phia, Pa. 19134). Each of the 
maker's low-voltage lamps 
has its own transformer to 
reduce household voltage to 
12 or 5.5 volts. 


Thrifty massager 


Just 2.75 gallons of water per 
minute are consumed by this 
spray massager, called The 
Original. The small-head 
sprayer is adjustable and 
produces pulsating jets like 
larger types, says Interbath, 
Inc., 427 N. Baldwin Park 
Bivd., Industry, Calif. 91746. 


ae an 


Modular baskets 


Eliminate conventional slid- 
ing mechanisms and gain 
storage space with Elfa's bas- 
ket-drawer system. The 
Swedish-built steel baskets 
and frames are made in 
many shapes and sizes; they 
assemble with just a ham- 
mer. Elfa, 1755 A Wilwat Dr., 
Box 861, Norcross, Ga. 


Heat-storage pod 
Kalwall's Thermal Storage 
Pods capture solar energy 
and transmit natural light 
when mounted behind south 
windows. Salt hydrates in- 
side the fiberglass containers 
melt during sunny periods 
and release heat at night as 
hydrates resolidify. Kalwall, 
Box 237, Manchester, N.H. 


Cooler cooler 


The Pre-Cooler lowers the 
temperature of outside air 
before it reaches your air 
conditioner’s condenser. Re- 
sult: higher efficiencies and 
longer life. The maker claims 
10 to 20 percent lower en- 
ergy costs in hot, dry climes. 
Research Products, Box 1467, 
Madison, Wis. 52701. 
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Sun screen 

An aluminum film on the 
back of the Verosol sun 
screen reflects 60 percent of 
summer sun and also helps 
to keep your home's winter 
infrared radiation inside, the 
company says. The screen is 
a pleated fabric, not separate 
blinds. Verosol, 252 Nassau, 
Princeton, N.J. 08540. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


3-D game 
Pop in a game cartridge and 
the Atari Cosmos will show 
you a new dimension in vid- 
eo games—a third dimension, 
to be specific. As you play, 
holograms produce a 3-D im- 
age on the built-in video 
screen. You don't just see the 
game, you're part of it. It's 
$100. 
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Computer talk 


Type a sentence on your per- 
sonal computer. Type-'N-Talk 
repeats it—orally. It's a 
speech synthesizer from Vo- 
trax, 500 Stephenson Hwy., 
Troy, Mich. 48084. Conver- 
sions are done internally—it 
does not use your comput- 
er's memory. It does need an 
RS-232 interface. $345. 


Commercial killer 


Yes, you can do something 
about TV commercials. Ad- 
Zap is a wireless button that 
kills both picture and sound 
or stops your VCR for a pre- 
set time. Internal wiring is 
required. Price: $99. Video- 
mega, 2715 N.E. 14th Ave., 
Portland, Ore. 97212. 


Mix-match system 
Infrequently used controls to 
the left, frequently used con- 
trols to the right, and all digi- 
tal displays in the middle— 
that's the look for every com- 
ponent, such as this SX-7 re- 
ceiver, in Pioneer's new line. 
The idea: Any mix of Pioneer 
components will form a look- 
alike system. 


Pro taper 


Mixers, faders, a quality tape 
deck—Onkyo has made them 
all part of its TA-2080 cas- 
sette recorder, to help you 
make professional-quality re- 
cordings. Tape bias sets au- 
tomatically, tape motion can 
be preprogrammed, and con- 
trols mix or fade out a re- 
cording at a touch. $800. 


Direct modem 
The Lynx modem puts your 
Apple computer directly in 
touch with other computers 
or data banks via the phone 
line. The direct connection al- 
lows software-controlled 
originate, answer, or dial op- 
eration. It's $290. ESI Lynx, 
123 Locust St., Lancaster, 

Pa. 17602. | 
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Awake tape 


Now you can literally get 

yourself up in the morning. 

GE's Time 'N Tape clock ra- 

dio has a built-in cassette | 
deck. Record a personal | 
wake-up message and it | 
plays it back at the right 

time. You can also leave 

messages for others or tape 

from the radio. It's $105. 


NNhats New 


FOR YOUR CAR 


BY ED JACOBS 
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Keyless entry 

You can choose from among 
10,000 possible four-digit 
combinations for the Autoset 
Digistat keyless security sys- 
tem. It controls door locks, 
interior lights, and burglar 
alarm. Wood & Pickett Ltd., 
Victoria Rd., Ruislip, Middle- 
sex НА4 OJU, England. 
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Dial hydrometer 


Because it uses a pointer 
rather than the usual float to 
indicate specific gravity, 
Check-Mate shows the elec- 
trolyte's condition while it's 
in your battery's cells, 

cutting the risk of acid 
spillage. Price: $9.62. 

E. Edelmann & Co., 4711 Golf 
Rd., Skokie, Ill. 60076. 


Folding trailer 

The light-duty Besco trailer 
can haul up to 340 Ibs. of 
luggage, cargo, bicycles, or 
motorcycles. It folds into a 
totable 40-by-22'2-by-5'/-in. 
package and weighs 64 Ibs. 
Price: $599, including bike 
racks, cargo frame, and nylon 
cover. Besco, 630 Fifth Ave., 
New York, N.Y. 10111. 


Light reminder 

No dead batteries with Lites 
Out—the device automatically 
switches off your headlights 
when you turn off the igni- 
tion. There’s an override if 
you want to leave them on 
intentionally. Owens Tool 
Co., Box 17740, Kansas City, 
Mo. 64134. Price: $21.45 ppd. 


No-go device 


The Silent System disables a 
vehicle's starter system until 
the driver passes a magnetic 
control over a concealed sen- 
sor. It’s $49.95 from Falls En- 
terprises, Inc., 17096 Chilli- 
cothe Rd., Chagrin Falls, Ohio 
44022. 


Wake-up alarm 

No dozing at the wheel: 
Stay-A-Wake monitors steer- 
ing changes and corrections 
over specific time intervals. 
Sudden changes or altered 
driving patterns indicating 
drowsiness trip an audible 
alarm. Reli Corp., Box 393, 
R.R. 1, Markle, Ind. 46770. 
Cost: $170. 
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Rough 
idle? 


Here's how to make it 
smooth again 


An engine that won't idle 
smoothly is more than an 
annoyance-it's wasteful 


By RAY HILL 
DRAWINGS BY RAY PIOCH 


Does your car idle like a bucking 
horse? If so, don't ignore it. Rough idle 
is a sign that the engine isn't running 
as efficiently as it should—which can 
mean higher fuel costs. One dead cyl- 
inder in a four-cylinder engine, for 
example, causes rough idle and wastes 
25 percent of your gas. 

Now for the good news: Even if your 
engine thinks it's a rodeo bronco, you 
can probably tame it yourself—with- 
out a mechanic's bill. 


Look 


First make a visual inspection. 
Sometimes a rough idle can be elimi- 
nated by merely reconnecting a wire 
or hose. 

Check each spark-plug wire—at 
both ends. A disconnected wire means 
a dead cylinder. 

Remove the air cleaner and inspect 
the carburetor. If the outside of the 
carb is wet with gas, the float needle 
probably isn't seating—either because 
it's worn or because a piece of dirt is 
lodged between the needle and seat. 
The extra gas is flooding the engine, 
causing it to run on a rich mix and idle 
roughly. 

Tap the float bowl (near the fuel- 
line connection) with a plastic or rub- 
ber hammer. This may dislodge the 
dirt and stop the flooding. If not, the 
carb must be taken apart. Follow 
shop-manual instructions for removal 
and disassembly. 

Check the carburetor for looseness. 
Grasp it by the top of the air horn (the 
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Mechanic's stethoscope can be bought at 
auto-parts supply store. Long, thin probe 
makes it ideal for locating noise source. 


part of the carb that contains the 
choke plate) and try to rock it back 
and forth with your hand. If it moves, 
extra air can get sucked into the 
intake manifold, leaning out the air- 
fuel mixture; this will cause rough 
idle. Tighten any loose fasteners. 

(On some late-model cars there may 
be a heat baffle between the intake 
manifold and the carburetor. This will 
allow the carb to move at its base 
slightly when you try to wiggle it. 
This is acceptable. If in doubt about 
whether the movement is excessive, 
tighten the carb mounting bolts with a 
torque wrench to shop-manual torque 
specs.) 


Inspect each vacuum line at both 
ends. A disconnected, cracked, or bro- 
ken line can lean out the air-fuel mix- 
ture, just as a loose carburetor can. 
Vacuum lines are attached to various 
components. Your car's shop manual 
or a placard inside the engine com- 
partment will show where each line 
should be connected. 

Look for escaping coolant. A leaking 
radiator or coolant hose can dampen 
ignition components, which can cause 
misfiring. 

Listen 

Hear any unusual sounds while the 
engine is idling? A high-voltage spark 
jumping to ground (from a spark-plug 
wire to a valve cover, for example) 


makes a sharp cracking noise. Check 
the coil tower, distributor cap, and 


Plugging vacuum tap with finger while 
engine idles is a good way to tell if com- 
ponents attached to that tap are leaking. If 
they are, the idle will smooth out. Modern 
engines can have many vacuum taps. 


along the high-tension wires. If you 
can't find the arcing, try again after 
dark. It will be clearly visible then. A 
bad coil, high-tension wire, or distrib- 
utor cap must be replaced. 

A hissing, whistling, or sucking 
sound is probably from a vacuum leak. 
(Absence of such a sound doesn’t mean 
you don’t have a vacuum leak, of 
course.) If you hear a leak, find its 
source and stop it. 

Any unusual metallic noise should 
be tracked to its source. Using a 
mechanic’s stethoscope is probably 
the easiest way to do this. When the 
stethoscope probe touches the noisy 
area, you'll hear it. (Be careful; seri- 
ous injury can result if the probe or 
your fingers get entangled with a 
moving part while positioning the 
device.) 

The valve train, distributor, and 
timing chain are three places where 
an unusual mechanical noise might 
indicate the cause of a rough idle. 

Noise from the timing-chain cover 
could mean that the chain is loose and 
slapping against the cover. This alters 
valve timing, causing rough idle. In 
this case, the timing chain must be 
replaced. Follow shop-manual 
instructions for replacement or have a 
garage do it. 

Noise from the distributor can come 
from various sources. A worn distrib- 
utor-shaft bushing, for example, could 
alter timing enough to cause rough 
idle. In severe cases this could allow 
the rotor to hit the cap, or the reluctor 
to hit the pickup coil, resulting in no 
spark at one or more cylinders. If the 


A carburetor by top ofi air bore me try 
to remove it. Movement at any of points 
indicated by arrows means loose fasten- 
ers need tightening. Screws hold the 
carb's three main body parts together. 


springs from the distributor's centrif- 
ugal weights have fallen off, this could 
also affect timing. A loose breaker 
plate could change timing, too. 

If you hear distributor noise, re- 
move the cap and check it. See if the 
shaft can be moved from side to side. 
Excessive play (see shop-manual 
specs) means the shaft's bushing must 
be replaced. 

Try to move the breaker plate from 
side to side with your hand. If it 
moves, tighten its hold-down screws. 
If that doesn't help, replace the break- 
er plate. Also, if the breaker plate has 
a lot of free play when you rotate it in 
its normal direction, it may need 
replacing. À common wear point, for 
example, is the pivot point where the 
vacuum-advance arm attaches to the 
plate. 

To check the centrifugal weights on 
some cars, you can look at them after 
removing the distributor cap and 
rotor. On others the weights are hid- 
den under the breaker plate. With 
these, grasp the rotor, turn it in its 
direction of rotation, and release it. If 
it springs back everything is probably 
okay. If it doesn't, the springs on the 
weights have fallen off or the weights 
are stuck. 

Noise from the valve train could 
mean a bad lifter, push rod, rocker 
arm, or valve spring. Any of these 
could make the engine run roughly 
because a valve isn't opening or seat- 
ing properly. 

If you hear noise from the valve cov- 
er, remove the cover, start the engine, 
and let it idle. Watch the rocker arms. 


Each should be moving the same 
amount. If you see one that is barely 
moving, isn't moving at all, or is flop- 
ping around wildly, the valve operat- 
ed by this rocker arm may be causing 
the problem. Inspect further. 

If the push rod is bent or the rocker 
arm is loose, you may be able to fix 
that yourself following shop-manual 
procedures. If the problem is caused by 
a stuck lifter, the shop manual will 
tell you how to remove and replace the 
lifter, also. 


Use instruments 

If visual and listening checks have 
failed to turn up any culprits, it's time 
to make some instrument-assisted 
checks. 

Check engine rpm at curb idle. If 
your tachometer indicates that idle 
(with engine warm) is not at spec, 
adjust it until it is. 

Check fast idle, too. Some cars may 
idle excessively high after the engine 
is warm, either because the fast-idle 
cam is stuck or because the choke isn't 
opening all the way. This can cause 
the EGR valve to open, which in turn 
can cause rough idle. Also, the vacu- 
um and centrifugal advance may start 
to operate, and if the engine was not 
designed to have the timing advanced 
during idle, this can cause it to idle 
roughly. 

Follow the car maker's service- 
manual instructions for checking and 
adjusting curb idle and fast idle in 
your car. 

Check ignition timing. If it's too 
advanced, this will cause rough idle. If 
the shop manual says the vacuum line 
tothe distributor advance must be dis- 
connected and plugged when checking 
timing, a golf tee makes a good 
plug. 

Check manifold vacuum with the 
engine idling. Your vacuum gauge 
should read between 17 and 21 inches, 
and the needle should be steady. If the 


needle bounces or fluctuates from one 


reading to another, this could indicate 
a problem in the valve train (a burned 
valve, for example). It might also indi- 
cate an electrical problem, such as a 
wet or cracked distributor cap, or that 
ignition timing is not at specs. 

A needle that's below 17 and won't 
hold at a steady reading might indi- 
cate a carburetor problem or an EGR 
valve that's stuck open. 

Perform a power-balance test. This 
consists of briefly interrupting the 
spark to each cylinder while watching 
a tachometer to see how much engine 
rpm drops. If each cylinder is doing 
the same amount of work, the rpm 
drop for each will be nearly identical. 
If spark is momentarily interrupted to 

Continued 
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Check for cracked coil tower, left, or 
cracked distributor cap. Cracks can let 


a cylinder and the rpm drop is slight, 
or there's no drop at all, then that cyl- 
inder isn't doing its share of work and 
can be causing the engine to idle 
roughly. 

To do a power-balance test, you'll 
need a pair of spark-plug cable pliers 
for removing spark-plug wires. The 
procedure goes like this: Run the 
engine at curb-idle speed. With the 
special pliers, briefly remove each 
plug wire from the spark plug. Grasp 
the wire by the boot that fits over the 
spark-plug wire, rotate the boot until 
it's free, then pull it off the plug. Note 
the rpm drop, then reattach the wire. 
Hold the wire away from the plug for a 
second or two to see the rpm drop. 
Wait a few seconds after reconnecting 
the wire before pulling the next one— 


With valve cover removed, rocker arms 
are easily visible. With engine idling, each 
should move same amount. Little or no 
movement from one can mean valve isn't 
opening correctly, causing rough idle. 
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A bad cap or coil cannot be repaired. 


to give the engine a chance to clear 
itself out. 

An exception to the above procedure 
is Ford cars with electronic ignition. 
There are certain wires on Ford 
engines that should not be disconnect- 
ed while the engine is running, 
because if a spark is unable to travel 
to the spark plug it may jump to the 
pickup coil or control module and 
cause damage. With V8's these are 
wires one and eight; with straight 
sixes, wires three and four; with V6's, 
wires one and four; with straight 
fours, wires one and three. 

When it’s time to remove one of 
these wires, shut off the engine, 
remove the wire, and ground it with a 
jumper wire (attach one end of the 
jumper wire to the metal terminal 
inside the plug-wire boot and the oth- 
er end to a good ground). Then start 
the engine and note how much the 
rpm drops from the reading you got at 
idle with all the wires connected. Shut 
the engine off and reconnect the 
wires. 

If a power-balance check indicates a 
weak cylinder, determine if the prob- 
lem is fuel-related (too lean), electri- 


.cal (weak spark or spark not occurring 


at the correct time), or mechanical 
(bad rings, valves, etc.). 


Check for a lean condition 


If no possible causes have turned up 
so far, try artificial fuel-enrichment to 
see if the engine is running too lean. 

Remove the top from the air cleaner 
and spray carb cleaner over the air 
horn while the engine is idling. If the 
engine speed increases and the engine 
smooths out, you know a vacuum leak 
is making the engine run lean. 

Is the extra air coming in from the 
carburetor, the intake manifold, or a 


spark jump to ground, causing rough idle. 


vacuum line? To find out, with the 
engine still idling spray around each 
manifold intake runner where it at- 
taches to the cylinder head. If the 
engine speeds up and smooths out 
when you spray at a particular run- 
ner, you know you have found the vac- 
uum leak. Tighten the manifold hold- 
down bolts. If that doesn’t stop the 
leak, replace the manifold gasket. 

Check the vacuum lines that are 
attached to the intake manifold. Dis- 
connect one line at a time and plug its 
vacuum source. If the engine speeds 
up and smooths out when you plug a 
particular hole, then somewhere in 
that vacuum line or in the component 
it attaches to is a vacuum leak that’s 
causing the engine to run lean. Back- 
track until you find it. 

If you don't find an external vacuum 
leak (vacuum lines and manifold-run- 
ner connections are okay), then you 
know either the carb is adjusted too 
lean or you have a problem with the 
carb (an internal air leak or clogged 
passageway, for example). If it's ad- 
justed too lean, you may be able to 
cure that by adjusting the idle-mix- 
ture screws in accordance with shop- 
manual instructions. 

An internal air leak will require 
disassembly of the carb. Chances are 
its coming from one of the gaskets 
that mate the three major parts of the 
carb. 


Check compression 

If you haven't pinpointed the prob- 
lem yet, make a compression check 
with the engine warm. Compare the 
readings with the car manufacturer's 
specs. 

A low reading in one or more cylin- 
ders could mean bad rings or valves. 
To determine which it is, squirt a tea- 
spoonful of motor oil into the cylinder 
and take another reading. If the read- 
ing increases, the rings are bad. If the 
reading stays the same, valves are the 
problem. 

By now you should have found the 
cause of the rough idle. If you haven't, 
and the car is overdue for a tuneup, 
chances are the tuneup will solve the 
problem. It should include replacing 
spark plugs, fuel filter, PCV valve, air 
filler, and crankcase ventilation fil- 
ter—as well as rotor, distributor cap, 
and secondary ignition wiring if these 
are old or appear to be in doubtful 
condition. 

If your car isn't presently plagued 
with a rough-idle problem, one sure 
way to keep it running smoothly is to 
perform a complete engine tuneup at 
the intervals recommended in your 


` service or owner's manual. Contrary 


to what some believe, a new car 
doesn't have to idle roughly. "B 
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-or safe performance: 


chain-saw 


trouble-shooting 


By PAUL BOLON 


Inspecting and tuning up a chain saw is 
essential for a safe wood-cutting season. 
Although many of us lack the skills or tools 
needed to tinker with the insides of a two- 
cycle engine, we can service just about 
every other part of the saw. The guide bar 
and chain are the parts that affect perfor- 
mance most—and that can become hazard- 
ous if ignored. Most problems can be cured 
without a trip to the shop. 

Begin your inspection with the guide 
bar. Take the bar off the saw and clean it, 
especially in the groove. Check along and 
across the faces of the bar with a straight- 
edge. If you've never pried or twisted the 
saw when it was pinched in a cut, the blade 
should be fairly straight. 

Carefully examine the rails of the bar all 
around for wear. They should be square- 
cornered, and their heights and thick- 
nesses should match. As chain teeth lose 
their cutting edge, you tend to press more 
while cutting. That increases friction be- 
tween bar and chain, so cutting with a dull 
chain or one that is unevenly sharpened 
can rapidly wear the top or sides of one or 
both rails. Also check the depth of the 
groove: It shouldn't be so shallow that the 
links lift off the rails. 

It's also possible to overheat the bar by 
forcing. Overheating can occur, too, if the 
bar is crooked or the sprocket nose dam- 
aged. Check the bar for blue or dark spots. 
Replace it if it has been overheated or is 
unevenly worn or warped. 

If your bar has a symmetrical, rounded 
nose, flip the bar over at every mainte- 
nance inspection to average the wear and 
extend the bar's life. Non-symmetrical low- 
kickback bars can only be turned over, of 
course, if the sprocket nose is replaced. 

The function of the rails at the sprocket 
nose is different: At the nose the chain 
links don't travel along the top of the rails 
but turn on a sprocket wheel. The rails act 
only as guides. If the rails are wearing in 
the nose area, the teeth of the sprocket are 
worn out. So if the chain seems to be trav- 
eling on the rails there (rather than slight- 
ly above them), it's time for a replacement 
nose—if your bar accepts one—or a new bar. 
Where a grease hole is provided at the 
sprocket nose, grease as recommended by 
the bar manufacturer. 


Also check the drive sprocket for wear. 
Some chain-saw makers recommend re- 
placing the drive sprocket with each new 
chain. Some drive sprockets have bearings 
that require periodic greasing. 

Before remounting the bar and chain 
(the chain should have been cleaned and 
stored in oil, not on the saw), make sure 
that the chain oil-supply hole is clear. Then 
remount the bar and chain. (Remember, 
cutting edges on top should face the nose.) 
Adjust the tension of the chain, following 
the saw manufacturer's specs. Tension is 
normally rechecked every two hours of use. 
With the chain properly installed you're 
ready to sharpen the teeth with a file and 
guide or one of the new chain grinders. If 
you have a self-sharpening saw, you may 
need to touch up the face ofthe teeth with a 
file or reshape the gullets. After sharpen- 
ing, make a practice cut. The saw should 
cut without pulling to one side. 


Clean the guide-bar groove by working a thin, 
flat piece of soft metal along it, applying some 
kerosene or other safe solvent. 


Free exhaust ports of any encrusted carbon 
deposits. Use a soft wood stick, keeping debris 
from falling into the cylinder. 


BAR 


GROOVE 
RAIL 


|o. 


Test guide-bar rails with a straightedge (top). 
Clearance between straightedge and bar indi- 
cates good rails; teeth will lean over if rails are 
worn out. Drawing above shows different rail 
conditions: (1) new; (2) normal; (3) worn down; 
(4) uneven. 


Readying the power side of your saw is 
mainly a cleaning chore. The places to 
work on are: air and fuel filters, gas-tank- 
cap vent, oil-cap vent, oil strainer, cylin- 
der-cooling fins, muffler, and exhaust 
ports. It's worth the cost to change the 
spark plug each year. When grounded, the 
plug should give a blue spark as the starter 
rope is pulled. Carburetor adjustments are 
easy. You shouldn't have any problem tun- 
ing up the mixture and idle if you've kept 
your fuel clean. Finally, when you start the 
saw, point the nose at a clean piece of paper 
to make sure the chain oiler is working. If 
it sprays, you're set to go. But don't force. A 
chain should cut with little pressure. @ 5] 


Check chain tension by lifting the chain at the 
center of the bar. Bottom of drive lug should be 
flush with top of bar. 
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Unplug the chain's oil-supply hole with a small 
wire, if necessary. Hole location on a John Deere 
saw is shown above. 
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Convert a closet 
into your own 


walk-in vault 


| - | Asteel door and jambs 
— — protect valuables 
too big for a safe 


By PAUL BOLON 


Many of our most valued possessions 
are difficult to safeguard. Cameras, 
typewriters, china, silver, guns, heir- 
looms, and furs, for example, are too 
bulky to hide or to fit into a home safe. 
And it's a nuisance to lock up often- 
used valuables or go through an elab- 
orate—probably unsuccessful—ritual 
to conceal them. 

À new solution for this problem may 
be a security-door system by Pease Co. 
(7100 Dixie Highway, Fairfield, Ohio 
45203). Not just an attempt to create a 
new hiding place, the Security 3 Vault 
Door is made strong enough to resist a 
determined assault. 

The door is 24-gauge steel with solid 
wood stiles and rails inside. It has 
three dead bolts that lock into its steel 
jamb (see photo). A single key cylinder 
locks and unlocks the dead bolts; 
there's also a thumb latch on the 
inside of the door so you can't acciden- 
tally lock someone inside. 

The vault door and its jamb will fit 
inside the opening for a standard 30- 
inch closet door. Installation is simple: 
The stop for the closet door is removed 
and the steel jambs set in their place 
(see photos on opposite page). The unit 
sells for about $495, not including the 
new knob set needed for the closet 
door. Installation takes only a couple 
of hours for most closet doors. LH 
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Vault door installs behind an existing 
closet door; it's hidden when both are 
closed. Note three widely spaced dead 
bolts in the edge of the vault door. 
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First step in mounting the vault door (after removing the door- 
stop on the existing frame) is to drill holes through the hinge-side 
steel jamb. Anchor this with screws long enough to reach 
through the wood door frame into the studding beyond. 


Wedges support the vault 
door (above) while its 
hinges are secured to the 
hinge-side jamb. The 
lock-side jamb is 
mounted next (above 
right), carefully aligning 
the jamb hole with door 
panel's. Once vault door 
is hung, original closet 
door's knob set must be 
replaced (right): New set 
has cover plate on back of 
door and a knob on front. 
The new steel jambs pro- 
vide a stop for the door. 


Howtocheckfor 
cabinet quality 


Joinery is a hall- 
mark of quality— 
but you have to 
know how to check 
it, because much of 
itis hidden. Drawer 
joints are a give- 
away: Are they 
dovetailed at all 
corners, as above? 
Are sides (as well 
as front) made of 
hardwood? Sturdy 
drawer frames call 
for mortise and 
tenons (right). 


Especially these days, when inflation continues to shrink 
disposable income, it's important to make intelligent pur- 
chases. And with the cost of furniture at an all-time peak, 
each piece you buy must be built to last. 

But how does a shopper identify quality, since much of 
the industry seems determined to fool him—with plastics 
masquerading as wood, hardware designed for initial 
appearance rather than durable function, and corner-cut- 
ting rampant everywhere it won't show? 

An obvious tip: Start checking what doesn't show. The 
photos above are of a Haas kitchen cabinet, but the basic 
standards of quality cabinetry apply to all furniture: 

€ Look under a drawer. Well-crafted drawers have bot- 
toms set into grooves in sides and ends— not nailed to them. 
Bottoms should be sanded. Open and shut drawers and 
doors to see if they work easily and quietly—and fit snugly 
against the case when they're closed. 

9 Examinethe framing. Sturdy cabinets will have thick 
hardwood frames (34 in. or one in.) of mortise-and-tenon 
construction. In a kitchen display, you may be able to check 
out cabinets not covered by counter tops. 

9 Feel the finish: It should be smooth both outside and 
in. Variations in tone should come from the grain pattern, 
not from uneven stain application. 

€ Check inside a kitchen-cabinet door for a certification 
seal. Better manufacturers submit their cabinets to an 
independent test lab that measures their resistance to com- 
mon abuses. It's a rigorous program, and only the survivors 
can display the blue-and-white NKCA seal.—Al Lees 
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Think you’ 
the lowest tar 
Think 


"hy do you think your brand is 
lowest? Because its ads say so? 

But other brands' ads are say- 
ing the same thing-that they're the 
lowest in tar. 

Just where is a tar-conscious 
smoker supposed to turn? 

Well, numbers dont lie. So 
we've put the tar levels of all these 
claiming-to-be-lowest brands into the 
chart on the right. 

That way you can see just how 
much tar your brand has— and that 
ESSE there's one brand lower in tar than 

— 7 anyOofthe other "lowest" tars. 

COSS Sn Now is the lowest 100s, Box or 
Soft Pack. And there's no cigarette in 
any size that's lower in tar than Now. 

Do you want to know for sure 
that you're smoking the Ultra Lowest 
Tar™ brand? 

Well, there's only one- Nou. 


Box ЕЕ 
Вох 1005 


BOX, ВОХ 100": Less than 0.01 mg. "tar", 
0.001 mg. nicotine, SOFT PACK 85's FILTER, 
MENTHOL: 1 mg. "tar", 0.1 mg. nicotine, 
SOFT PACK 100's FILTER, MENTHOL: 2 mg. 
"tar", 0.2 mg. nicotine, av. per cigarette by 
FTC method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


re smoking 
cigarette? 
again. 


NUMBERS DON'T LIE. 
NO CIGARETTE, IN ANY SIZE, 
IS LOWER IN TAR THAN 1 d 


CARLTON 10:01тд img" 


All tar numbers ar are av. per cigarette by ЕТС method, except the опе —— (*) 
which is av. per cigarette by FTC Report May ‘81. 


The lowest in tar ofall brands. 


Who moves more people than 
VW for less money? It's Ram 
Tough Dodge's new Mini Ram 
Wagon. 

Compare Dodge Mini Ham 
250 to VW Vanagon — passenger 
seating, mileage, fuel capacity 
and range, horsepower and rear 
loading area. Mini Ram gives you 
more. 

Then compare factory- 
installed options like power steer- 
ing, and your choice of 6 sound 
systems: all available in Mini Ram. 
Not in Vanagon. 

Now compare price. Mini 
Ham costs $2,393 less than 
Vanagon. For panel-side van 
buyers, there's a Dodge Van 
with the same performance, effi- 
ciency and interior dimensions as 


Here's how Mini Ram beats Vanagon 


Dodge Mini Ram| 
Wa gon 250 | VW Vanagon 


Sticker Price 


| (MSRP at base) | $5,297.00 

ee Te 

E Ae 
Seating - 


Factory- Installed 
Air یا‎ | 


Color-Keyed 
Carpeting 


Mini Ram Wagon at a price VW 
hasn't seen in years— just $6,515* 

Underneath it all, Mini Ram is 
a Ram Tough Dodge Wagon. With 
the best rust protection of all 
wagons. There's 100% electro- 
coating, plus 370 sq. ft. of galva- 
nized steel in critical areas... 
compared to VW's 4 sq. ft. 

New Dodge Mini Ham 
Wagon. It does more than VW 
Vanagon and it does it for less. 

As a pure people mover, it just 
might be the best buy on the road 
today. 


*Sticker price comparison, excluding title, taxes and destination charges, unadjusted for different levels of standard equipment. 


Two-tone paint and whitewall tires $340 extra. 


**Use these numbers for comparison. Your mileage and range may differ depending on speed, distance and weather 


Calif. est. lower 


TAKING CARE CF YOUR CAR 


By RAY HILL 


Tips for installing brakes 


Merely touching the braking surface of a 
pad, shoe, drum, or rotor during installa- 
tion can cause unequal braking later. This 
is because oil from your fingers is trans- 
ferred to the parts when you touch them. 
To eliminate this potential problem, sand 
each braking surface with a medium- 
weight sandpaper or emery cloth before 


Locating an engine knock 


Where is that knock coming from? A con- 
necting-rod knock is loudest during accel- 
eration. A wrist-pin knock is loudest dur- 
ing deceleration. Piston slap is most 
noticeable at idle on a cold engine. To pin- 
point the knocking cylinder, remove one 
spark-plug wire at a time with the engine 
idling and listen for a noise change. When 
the wire from the faulty cylinder is 
removed, there will be a noticeable 
change in the sound. Valve noise cannot 
be pinpointed with this method. 


installation. If you accidentally get grease 
or other foreign material on braking sur- 
faces, wash it off with a brake-cleaning 
spray such as CRC Вгакіееп. Then sand 
the surfaces. Never use a standard sol- 
vent; it may leave a petroleum-based res- 
idue that could cause braking problems. 
This step can prevent later complications. 


. " = ا اا‎ Be = d 
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Upper hose collapses | 


A collapsed upper radiator hose after a 
engine cools down means the radiator 
pressure cap is bad. Replace it. The pres- 
sure cap has two important jobs. When 
the engine gets hot, the cap lets expand- 
ing coolant flow out into the coolant- 
recovery reservoir. When the engine cools 
down, it lets the coolant flow back into the 
engine. If the cap's return vent is stuck, the 
coolant can't return. The vacuum created 
causes the upper radiator hose to col- 
lapse—exposing the cap problem. 


Transmission fluid for Fords 

In the past, all Fords have used type F 
transmission fluid in their automatic 
transmissions. Now some new models 
may use Dexron. So don't automatically 
pour in type F when the transmission 
needs fluid. If the dipstick doesn't indicate 
the fluid type, check the owner's or shop 
manual, or ask your Ford dealer. 


COIL i 
HIGH-TENSION 
LEAD 


Engine turns over slowly 


Slow cranking can be traced to various 
causes: ignition timing too advanced, bad 
starter motor, weak battery, engine too 
hot, or carbon buildup that results in pre- 
ignition. Here's a quick check to see if igni- 
tion is the problem. Pull the coil wire (dis- 
connect the BAT wire on some GM HEI 
cars), then crank the engine. If the engine 
now cranks at its normal speed, you know 
ignition timing is at fault. But if it still 
cranks slowly, you've eliminated ignition 
as a cause. Trouble-shoot further. 
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GIVE AMAN A CHALLENGE AND 
GIVE AMAN ACRAFTSMAN. 


SAVE +140 OR +235: 


If all you need are the 
right tools, now's the right 
time to buy. 

Save $140 on Sears Best 
Craftsman 10-inch Radial 
Saw (#19775). It crosscuts 
up to 151/2 inches wide, 
rips up to 26 inches. Single 
lever arm control provides 
one-handed, one-step 
operation. Bevel and miter 
scales are up front for fast, 
accurate set-ups. Powerful 
1'/2-НР ball bearing motor 
develops up to 21/2-HP to 
handle the hard jobs. 
Outfit includes rugged 

leg set. 


YOUR CHOICE 


NOW 


"34985 _ 


Save $235 on Sears Best 
Craftsman 10-inch Table 
Saw (#29824). Exclusive 
Exact-l-Cut feature keeps 
the cut lined up ahead of 
the blade. Rips up to 24 
inches. Powerful 1-HP ball 
bearing motor with 
overload protector 
develops up to 2-HP to 
handle the tough spots. 
Outfit includes hold-down 
clamp for miter gauge, twin 
10 x 97-inch table extensione 
and rugged leg set. 


For quality and value, 
Craftsman tools are 
another reason... 


You can count on 


ON SALE AUG. 2-22 "m. 
'Minimum savings nationally | АШУ”: | 
Prices and dates may vary in Alaska and Hawaii. (ш v 


Savings based on regular separate prices. - (C Sears, Roebuck and Co., 1981 


WORDLESS WORKSHOP 


Thanks and a $50 check to John Janiec of Wyandotte, Mich., for this idea, Send 
yours (with Social Security no.) to Wordless, Popular Science, 380 Madison 
Ave., New York, N.Y. 10017. Only purchased ideas can be acknowledged. 


By ROY DOTY 
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The first responsive dc generator 
designed especially for the new era of 
small-scale renewable energy systems. 


Et = 


Take advantage of the free power around you... E 

wind, water, even pedal power! The THERMAX TC25G 9 Free Plans 
low rpm generator is designed to suit the particular demands of Show You How. 
small energy systems. 


Perfect for owner-built systems. The THERMAX low rpm generator is affordable, 
sensitive and it delivers charging voltage at 400 rpm. This permanent magnet dc 
generator works effectively in low rpm systems. You can hook up the THERMAX 
generator to a small windmill and start generating power. It's as simple as that! 

FREE PLANS ($9.50 value) included with each order show you how. 


Many practical uses. *Recreational vehicles and marine accessories *Use with 
inverter for ac appliances *Camps, off-shore buoy lights, swim platforms, boats 
*Many agricultural uses including powering remote electric fences, water pumps. 


Powerful—produces 12 volts at less than 400 rpm; compact, lightweight & durable. 
Permanent magnet dc generator with external flux ring for added power; so sensitive 
it acts like a selsyn when connected to a small dc motor. Oversize brushes for long, 
trouble free life. High power yield...Low rpm. 


Case Length: 4 7/8" (124mm) Shaft Diameter: 5/16" (7.94mm) ` Peak Voltage: 100 volts 
Case Diameter: 344" (82mm) 


Weight: 4 Ibs (1.8kg) 
Rated Voltage: 12 volts 


Peak Current: 7 amps 
Peak Power: 150 watts 


| Rated Current: 2 amps 
Rated Power: 25 watts 


Only $69. (2 for $130.) and get a complete users guide and one set of free plans ($9.50 
value) with each order (Please specify which plans). 


SEND THE COUPON TODAY, OR CALL TOLL FREE TO ORDER WITH 
VISA/MASTERCARD 1-(800)-541-3402 (Sorry, our order desk cannot answer technical questions.) 
in Vermont 1-(802)-658- 1098, in Canada 1-(613)-678-3329 


Please send me THERMAX TC25G generator(s) for only $69, each (2 for $130.), plus $4. 
each shipping and handling in Continental USA and Canada. Vermont residents add 3% state tax. 
Total amount enclosed $ 


My choice of FREE PLANS is: (] Wind Power [ ] Water Power [ ] Pedal Power 


С] Please send more information. 


Name 

Address — ——— 
City — State. Zip i 
SATISFACTION | ——À Thermax Corporation 
GUARANTEED. Therma Department PSH 


One Mill Street, 
Burlington, VT 05401 


Allow 2-4 weeks for delivery. 


LOG SPLITTER PARTS 
2-STAGE CAST IRON GEAR PUMP 
Supplies 101/2 GPM at 650 PSI until more 
pressure is needed. Then kicks down to low- 
er GPM and up to 2500 PSI. Right hand ro- 
tation (direct couple), 3600 max. RPM, Wt. 
12 Ibs. 
4-WAY CONTROL VALVES 
Built-in relief valve. 3/4" in-out ports, 12” cylin- 
der ports. Item E102V .00 
With pressure sensitive detent, on return 
stroke you don't have to hold handie. tem | 
EIDEMO. Lee o ees AERE 
Double-Acting Cylinders 

31,2" bore, 18" stroke, 11/2 rod, 43 Ibs 

3'/2x 24" stroke, 11/2 rod, 52 Ibs 

ET ESETE- Su aa ag RR mx ncm DA EC gota ss. $138 

KAA md, аа XR EX leaped mE $149 

EXAMEN WIL. uL. La xa eX ea eda ША ачаа $228 

NEW ENGINES 
5 HP Tecumseh recoil start 
B 


GIANT SURPRISE COIN ASSORTMENTS packed grab- 
Dag style trom collections" including rare, scarce and 
valuable Cons up 10 2000 years ob! А real exciing 
treasure hunt unpacked unsorted — just as they are 
тесей — no 2 a5soriments exactly alike’ Nobody 
knows what 5 in them. Dul each guaranteed 10 Coram 
Our guarantee $9 00 catalog value or more ior only 
$6 98 each pius 75€ p p. each Our Super Size $18 00 
minimum catalog value or more only $13 49 pius $1 00 
pp each FREE" Order 4 of ether size. get 1 same size 
FREE ideal gift for beginner or advanced collector Hand- 
some illustrated 32-page Guide. Catalog & Price List m: 
cluded FREE with order. otherwise $1 00. refunded on 
fest order VISA or Mastercharge accepted State card 
number, interbank No Exper date 


8 Tecumseh, recoil start, 17 shaft .... 

10 HP Tecumseh, recoil start, 1" shaft... 

10 HP Tecumseh, electric start $2 

Verticale Shaft Engines available. 

Send $1.00 for catalog on Valves, Cylinders, Hoses, Frames, Tanks, 

ee Slides, Wheels or $5.00 for Catalog & Splitter Design & Fact 
lat 


NORTHERN HYDRAULICS 
1137 Riverwood Drive, Burnavilla, 
MM 55337. Hours are 9-6 
(612)894-8310 PS8 
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MATT NUMISS, Dept. PS8 Great Neck, NY 11022 


Dowel-and-redwood 
magazine cradle 


This rack displays a selection of mag- 
azines of varying size for easy access. 
And it’s quickly made with hand tools 
and a power drill. 

Begin by gathering all materials 
and cutting pieces to length (see 
table). Next, cut the lap joints in the 
side pieces (the width of the redwood 
and halfway through each piece). 
Mark the crosspieces for the dowel 
holes: Place the first mark 1% in. from 
the end and the rest 1% in. on center. 
Use a %-іп. drill; make holes slight- 
ly deeper than ¥4 in. Sand all pieces. 

Drill and counterbore holes in the 
four sides for screws and '-in. plugs. 
Tap one row of dowels into the center 
crosspiece, then set the dowel tops into 
a top crosspiece. Tap lightly on the 
crosspiece to secure the dowels. Re- 
peat for the other row of dowels. Glue 
and screw the sides to the crosspieces. 
Glue the dowel plugs in place and 
sand them flush when the glue is dry. 
Apply a clear finish.—V. E. Smay 


CROSSPIECES 


4 22" lengths 
3 21" lengths Crosspieces 


DOWELS | 
8 4° Ve" dia. | 32 101/2" lengths | Supports 


HARDWARE AND MISCELLANEOUS 
6 21/4" #10 flat-head wood screws | 


glue 


E 
Heres handy tool thakhandiles 
you couldnt do before. It's te 
idox, ihe origirtg Sal oxygen 
ch. It welds, brazes, solders and 
sasiy cuts 94-inch bolts and 14-inch 
‘i m UN fincd’hundreds of uses 


eighing just Under 7 poundspilis.... 
y to car 7. аў to use. I has. 
gle ave Control. Oxygen is 
1safe oxygen pellets + 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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SHOP TALK 


By AL LEES 


Summer reading 


This literature's not for the hammock, but 
for the workshop. It's to help any active 
homeowner who wants to take advantage 
of this vacation season to put his house in 
order and his leisure time to use. 

© Two fine new booklets on backyard 
construction are "How to Build a Fence" 
and "How to Build a Deck," available from 
lumber dealers carrying Wolmanized 
_ pressure-treated wood. Or send $1 for 
each booklet to Koppers Co., Inc., Forest 
Products Group, 1900 Koppers Bldg., 
Pittsburgh, Pa. 15219. Both booklets are 
packed with dimensioned sketches. 

© Two guides to reroofing are yours 
free from manufacturers that didn't, until 
now, encourage homeowners to climb 
onto their roofs. Write Johns-Manville 
Service Ctr., 1601 23rd St., Denver, Colo. 
80216 for "The Do-it-Yourself Guide to 
Reroofing with Fiber Glass Shingles.” Cer- 
tainTeed Corp., Box 860, Valley Forge, Pa. 
19482, offers a different approach in its 
colorful booklet titled "Home Apprecia- 
tion." It's filled with tips on choosing the 
best roofing to increase the value of your 
home and save energy. 

9 A free slide rule lets any swimming- 
pool owner compute electrical costs for 
running ¥%-, 1-, 1'-, or 2-hp pool pumps— 
with tips on saving up to 75 percent in 
energy costs. Write ITT Marlow, Box 200, 
Midland Park, N.J. 07432. 

® Woodworking catalogs can lead you 
to hard-to-find items not locally available. 
send 256 to Bob Morgan Woodworking 
Supplies, 1123 Bardstown Rd., Louisville, 
Ky. 40204 for the 1981 Veneer Craft Cata- 
log that adds chair cane and embossed 
moldings to the 90 foreign and domestic 
veneers, inlays, and wood samples for 
which the company is known. Another 
familiar supplier now has a new name on 
its catalog: Minnesota Woodworkers Sup- 
ply has generalized its label to The Wood- 
workers' Store (21801 Industrial Blvd., 
Rogers, Minn. 55374). Its biggest and best 
catalog to date depicts over 3,000 prod- 
ucts for the woodworker; it's $1. 

9 A free combination catalog and shop 
handbook on power sanding and strip- 
ping (with portable-drill accessories) is 
packed into 12 colorful pages from Merit 
Abrasive Products, Inc., Box 5447, Comp- 
ton, Calif. 90224. 

© Finally, of the many books recently 
sent for review, four paperbacks on alter- 
nate energy for the homeowner stand 
out—two on solar, two on wind power. 
Solar Retrofit, by Dan Reif ($8.95; Brick 
House Publishing, 34 Essex St., Andover, 
Mass. 01810), shows in detail how to add 
four different solar heating systems to 


your home. Let’s Reach for the Sun, by 
George Reynoldson ($12.95; Space/Time 
Designs, Box 1989, Sedona, Ariz. 86336), 
is a catalog of playful—though often prac- 
tical-designs for active- and passive- 
solar and earth-sheltered homes, each 
one available as a plans package. Just 
paging through this collection of sketches 
is good for giggles and gasps, but most of 
these far-out designs have actually been 
built for habitation. Wind Power for the 
Homeowner, by Donald Marier ($12.95; 
Rodale Press, Emmaus, Pa. 18049), tells 
you how to install a wind-driven generator 
that can produce all the electricity your 
home needs. The Wind Power Book, by 
Jack Park ($11.95; Cheshire Books, 514 
Bryant St., Palo Alto, Calif. 94301), gives 
you all the data you need to put the wind 
to work, explaining how to measure wind 
speed, plan a system, build rotors—all 
thoroughly illustrated and documented. 


Cutting corners 


A spokesman for Plastmo—manufacturer 
of a PVC rain-gutter system—calls us to 
task for saying (on page 143 of our May 
issue): "Manufacturers of vinyl compo- 
nents offer only 90-degree corners." Plast- 
mo, he tells us, offers corner pieces of 30, 
45, and 60 degrees from stock—and if 
none of those fit your eaves angle, they'll 
customize a corner to any angle. You just 
send a line drawing of the angle you need; 
the service fee is only $8. 

What makes me especially culpable in 
this matter is that | installed a Plastmo gut- 
ter and downspout on my own house— 
and wrote about the system both in our 
May 1980 issue and in my book, Leisure 
Homes. My installation, however, called 
for no corner-turning. If you want further 
data, write Plastmo at 920 D Shelley St., 
Springfield, Ore. 97477. 


A lawn wedding 


Two companies whose names you grew 
up with recently merged, and it's an inter- 
esting tale of linked destinies. The first 
Jacobsen lawn mower was made in 1921 
in Racine, Wis., by Knud Jacobsen. That 


same year, Charlie Ferguson of Valhalla, 
N.Y., manufactured the first Homelite 
generator. 

Both companies continued for years as 
family-owned enterprises, attaining top 
reputations in their respective fields (with 
Homelite expanding into chain saws and, 
recently, the lion's share of the string- 
trimmer market). Then the giant Textron 
conglomerate acquired Homelite in 1955— 
and 23 years later purchased Jacobsen. 
While the latter continued to be the Cadil- 
lac of the lawn-care field, its share of the 
market had dwindled—and two nearly 
snowless winters left a backlog of snow 
throwers. (Other well known lawn-care 
giants, such as Toro, have been similarly 
handicapped.) 

Result: Textron has now merged the 
consumer-product division of Jacobsen 
with Homelite. There will be no attempt to 
relabel existing inventory, but as new 
mowers, lawn tractors, and snow throw- 
ers are made, they'll bear the dual Home- 
lite/Jacobsen name. Homelite products 
won't, but you're likely to see your Home- 
lite dealer handling the Jacobsen line—or 
vice versa. 

Homelite's president, Webb Maddux, 
told me: “We've now got the potential of 
becoming the world's number-one out- 
door power company for consumers." 


Dead blow at the big show 


As you read this, I'll be immersed in the 
National Hardware Show, which—every 
August—overflows Chicago's vast McCor- 
mick Place and a nearby annex. Pictured 
below is the most interesting new hand- 
tool line introduced at /ast year's show, . 
and only now finding its way into stores. 

They're Stanley Tools' dead-blow ham- 
mers and sledges—and if you've never 
swung one, you're in for an interesting 
experience. Their heads (as the cutaway 
photo shows) are hollow and filled with 
loose metal shot. The steel inner structure 
is encased in tough urethane. 

Even if you strike one of these hammers 
against an anvil, there's no rebound: The 
shot inside the soft face absorbs the 
impact. It's the epitome of "dull thud." 

Stanley calls them Compo-Cast ham- 
mers, and they're for specialized uses, 
such as furniture assembly or sledging 
heavy timbers in place—jobs in which 
strong but non-marring blows are 
needed. They're also ideal around flam- 
mable materials, since their plastic faces 
are non-sparking. Prices range from 
$12.75 for an eight-oz. hammer to $117 for 
а 14-16. sledge. There are also ball-peen 
types with steel faces for industrial users. 
For further data write Stanley Tools, Box 
1800, New Britain, Conn. 06050. 
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Before you buy a car stereo, video system, 
personal computer, home stereo, telephone, 
or home security system, you need enough ac- 
curate information to make an intelligent buy- 
ing decision. 


Get this information by reading the inform- 
ative CRUTCHFIELD Catalog. Easy to read ar- 
ticles and in-depth product comparison charts 
make it simple for you to buy sophisticated 
electronic equipment at low discount prices! 


Order your FREE copy today at no obligation! 


Learn all about 
personal computers 


Select the ideal 
stereo for your car 


Save on the latest in 
home stereo 


Save by investing in 
your own telephone 


Call or write now for 
your FREE catalog! 


Use the coupon below or call toll free 


800-446-1506 


In Virginia call toll free 800-552-3961 


Send me your FREE catalog by 
Third Class Mail 

Rush me your FREE catalog! I'm 
enclosing $1 for First Class Mail 


аја 


Чате 
Address 
City 


State 


ICRUICHFIELD 


i 1 Crutchfield Park, Charlottesville, VÀ 22906 i 
Department P 
y —ÁÁ———— | 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


Easy-to-change anode 


Most electric water heaters are porcelain- 
coated on the inside to reduce rusting. 
Still, any voids or pinholes in the coating 
become quick targets for galvanic corro- 
sion. To prevent this manufacturers install 
a sacrificial anode—a magnesium rod that 
screws into the top of the tank. Through 
electrolytic action, ions of the magnesium 
are attracted to any exposed metal in the 
tank and form a shield to prevent damage. 
But the anode erodes in use and eventu- 
ally should be replaced. That's often diffi- 
cult because of inaccessibility. 

Now there's a cure for this problem: a 
"flexible" anode attached to a special top 
heating element. Installing it is no harder 
than installing a standard element. It 
involves turning off the power to the heat- 
er, draining the tank, removing the exist- 


SPECIAL 
TOP ELEMENT 
WITH ANODE 


FLEXIBLE ANODE ON | 
TANK CENTER LINE 


COLD-INLET 
DIP TUBE 


ORIGINAL 
MAGNESIUM 
ANODE 


BOTTOM 
ELEMENT 


ing element, inserting the anode and new 
element through the opening, and bolting 
the element in place. | would install such 
an anode whenever element replacement 
is needed on a heater more than five years 
old. 

The Thermalink Mag Anode is available 
at electrical, plumbing, and appliance- 
parts suppliers. It's manufactured by 
Thermalink Div. of Electro-Therm, Inc., 
P.O. Box 177, Laurel, Md. 20810. 

High-low 


Ы) returns 


On several occasions you've mentioned 
using both high and low wall returns for 
heating/cooling systems to take advan- 
tage of better air distribution for the 
winter and summer modes. You've rec- 
ommended a damper in the extended 


duct or lower grille for selecting between 
the grilles. 

A better method is to use a shutter-type 
register on both high and low returns, 
opening the low one for winter and the 
high one for summer. This is better 
because some air can be pulled around a 
door damper when it's set for winter oper- 
ation. 

Wayne L. Erlinger, Wood River, III. 


High-low returns can improve efficiency, 
especially in the air-conditioning mode, 
by preventing stratification. They are 
made by extending the ducting from the 
existing opening, which is usually in the 
wall near the floor, and installing a second 
grille above it near the ceiling. A damper is 
used to select between the two return 
openings—low for heating, high for cool- 
ing. 

| have some misgivings about using 
shutter-type registers. The primary one: 
It's possible to close both registers at the 
same time. This could make a heating sys- 
tem run inefficiently, and if it blocks a 
major portion of the return air, could even 
damage an air-conditioning system. 

Although it's more trouble than either a 
damper or shutter registers, the least 
expensive method of shutting off one 
grille is simply to cut a piece of sheet met- 
al to fit the inside the grille. At the begin- — 
ning of each season, remove this blank 
from one grille and transfer it to the oth- 
er one. 


More fuse facts 


In April's "Housepower" you answered 
Marshall Van Winkle Jr.'s question about 
house wiring but ignored his question 
concerning a five-amp fuse he could plug 
into the receptacle. The answer is: Yes— 
he can get a plug with a replaceable glass 
fuse built into it. The plug then replaces 
the one on his extension cord. 

Robert Roush, Allentown, Pa. 


The most dangerous electrical condition 1 
see in homes is one in which extension 
and fixture cords are strung indiscrimi- 
nately where permanent wiring should be 
used. (According to code, such cords are 
not allowed to pass from one room to 
another.) In my zeal to be certain that this 
hazard was eliminated, | failed to mention 
that fused receptacles and plugs are avail- 
able at hardware stores and electrical sup- 
pliers. Buy only UL-approved items. 

For the record, the National Electric 
Code, section 240-4, says, "Fixture wire or 
flexible cord, size number 16 or 18, and 
tinsel cord should be considered as pro- 
tected by 20-ampere overcurrent de- 
vices." In other words, the 15- or 20-amp 


fuse or circuit breaker protecting the 
branch circuit is considered sufficient to 
protect the cord. 


Frosting air conditioner 


After moving to Florida in the spring ! 
installed my six-year-old Whirlpool 
12,000-Btu window air conditioner. | usu- 
ally run it all night. On several occasions 
last spring | would awake in the morning 
to find the room stuffy and warm. Finally, | 
found that the cooling coil was completely 
frosted. The mysterious problem cleared 
up as suddenly as it had begun. Is this a 
sign that my air conditioner is about to 
go? 

Art Savor, Pensacola, Fla. 


/ predict that your problem will begin 
anew. It's probably caused by a tempera- 
ture drop and is most likely to occur on 
spring and fall nights when temperatures 
go below 60 degrees. On some models 
the problem is inherent in the design tem- 
perature at which the coils operate. With 
such a unit | would advise you to switch to 
the "fan only" setting on cool nights. 

There may be some things you can do 
to prevent the problem. First, remove the 
filter and look at the point at which the 
thermostat tube attaches to the coil. 
There'll be a triangular rubbery block 
near the end of the tube. This should be 
clamped firmly to the evaporator coils. 
This "anticipator" helps stabilize temper- 
atures and also acts to shut the compres- 
sor off when icing occurs. 

Next, check the coil for lint and dirt. If it's 
dirty, vacuum away all you can, then 
spray the coil with window cleaner and 
brush carefully to help remove sediment. 
Finally, flush with cool water. A clean coil 
and proper thermostat placement will 
reduce the likelihood of icing. 


Unplugging the drain 


Our Whirlpool refrigerator has a top freez- 
er that drains into a cup in the bottom 
compartment when it defrosts. Every 
summer, this cup stops up several times 
with a jelly-like substance. After | clean it 
out it's all right for a few weeks. 

Bill Tohl, Washington, D.C. 


That jelly-like substance is algae. A 
minute amount accumulates, and it soon 
snowballs. A thorough cleaning is the 
solution. 

Usually, it's best to remove the cup (two 
screws hold it in place) and the drain line, 
which will pull away from the cabinet at 
the back in most models. Clean both cup 
and tube thoroughly, flushing with fresh 
water. After reinstalling, pour two table- 
spoons of household ammonia down the 
tube. That should get rid of any remaining 
spores. Follow this up with another dose 
every two or three weeks, and you should 
have no more problems. 


Got a home-equipment problem? Write 
to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 


^We think these are the best 
pocket knives ever made.” 


You might expect the president of Buck Knives to say 
that! But Chuck Buck backs it up with very convincing facts 
when he talks about his new Mustang (left) and its slightly 
smaller brother, the Colt. 
| Nobody can match the new non- rusting springs our 
engineers created just for this new series,” he points out 
with obvious pride. 

Bolsters are heavier and are made af stainless steel; as 
are the liners. Handle inserts are handsome birchwood, 
chemically treated for long- lasting natural woodgrain 
beauty. 

“Best of all,” Buck says, “all three blades are hollow- 
ground, made of high-chrome, high-carbon steel 
that really holds an edge." 

The Mustang is 3%” long, closed; the Colt, зи" 

Finally, shaking his head, Chuck Buck admits, 
“The only way you can appreciate them is to 
see them, heft them, check their blades." 

Ask your favorite dealer to let you heft these 
two new beauties... from Buck, of course! 


For free ` | ! 3 
Knife Know-How B | | { K 
booklet, write | 

Dept. PS-881, | 

РО. Box 1267, KNIVES 

El Cajon, CA 92022 Famous for holding an edge! 


HOT DIGGETY! COMPUTEMP 2... 
..A COMPUTER-ACCURATE THERMOMETER/CLOCK! 


Microcomputer electronics makes the 
amazing Computemp 2 possible. 
Choose your program: 
Indoor/Outdoor Temp... 
Outdoor Temp/Time... о w— 
Indoor Temp/Time. S CHECK MONET ORDER OR.- 


€ Automatically records day's high and low temp 1 VISA О MASTERCARD 
and time they occurred. Plus these features: / 
e Time & Temperature Alarm € Easy to read 

LED Display ® F^ or C? Temperature Display p SRE ORR ease 
e He-programs at the touch of a button / € 
@ Fully warranted € Perfect gift f Den DRGARD 


MAME .. = ————— ee ee 


Credit card customers call: 800-227-1617 Ext.109 | ADDRESS .... San ша A 
CA resident — 800-772-3545 Ext. 109 |] сіту, STATE ze 


imd Gn n E i ی‎ d وف کڪ‎ нн дына Made in USA 


! RODCO PRODUCTS 
| P.O. BOX 944 PS 
| COLUMBUS, NE 68601 
Computemp 2. a great 
jJ ] value at $69.95! 


CARD NO 
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THE ROTORWAY EXEC is a stand off scale өлен of the world's 
most popular and affordable personal helicopter. Just as pretty as 
the real thing, but not as expensive. It was designed at the request 
of our many owners and countless inquires from modeling 
enthusiasts. 

As with the full size Rotorway Exec, the model includes the 
components necessary for assembly, plus the same easy 
step-by-step photos that accompany the actual Exec. 


1/10 SCALE 
ROTORWAY EXEC MODEL EXEC 


Rotor: 24' DIA. (Fits in your garage) 34" DIA. (Fits in you den, etc.) 
Height: 9' 4" TT" 
Length: 21' 6" 33" 
Speed: 90 MPH* Let your imagination fly! 
. Price: Less than you'd believe ONLY $35.00 


Ped RotorWa INC. ay 


FULL SIZE 


ORDER YOURS TODAY 


SSR ип иш иш ип иш SESE шш шш ша шш шш ип SESS EES SSS ш шш ш ш SSS ша 


ROTORWAY AIRCRAFT, INC. 14805 5. I-10, TEMPE. AZ 85284 1PSB 
ш ип ш из ия ш ш шя шшш ш пш шш шш ш ш ш ш ш ш ш ш шшшшшшшшшшшшшшшш@ 


SAVE 5857. 


GOV'T SURPLUS : NEW EQUIP'T 


Powerful Battery Motor 


a O Model only $35. ОО (Plus postage collect.) ылгый ши, To Order Package. - 

M O Combination Model and Exec 9.7777 

a information on how you can afford Aiaska & Hawaii 300. 04-70 0 r 

Ё your own full size helicopter $40.00 Ask for operator number 169 a 

= | : : : arge to: 

M O Full size Exec helicopter information J Master Card о VISA О American Express - 

- package .....Вгапа new Exec brochure! i аа. 
$10. 00 (Acct. #) (Exp. Date) 

- "Model kit includes: (Signature) : 
e Jet Glue (a $2.25 value) Name ; il 

3 e Over 35 easy to understand Address : R 

i construction photos : | 

- e Color scheme ideas City — State un — - 

* 


REMO ves VOCAL FROM 
| The Thompson Vocal Eliminator can actually remove most or 
| virtually all of a solo vocalist from a standard stereo record and А 
leave most of the background music untouched! Not an equalizer! 


BIG, Equipt.Catalog | 


rove it works over the phone. Send $1 for a 24 page brochure 


0 minute demonstration record. 
i T Sound, Dept. PS, P.O. Box 338, Stone Mountain, 


Phone (404) 493-1258 COST: $249.00 


LEARN 


MEAT CUTTING 


Train -— in 8 short weeks at Toledo 
for а bright future with security in the vital 
meat business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available, Di- 
pona. given. Job help. Thousands of suc- 
ful graduates, OUR ee YEAR! Send 

NOW for a big new Illustrated FREE catalog aan. cr, 
MATIORAL $CHOOL 


74-VDC, 2400-RPM or 3- VC, 3500 = ЖРМ, 
1/2-MP. High torque. Shall diem. 3/4". Henge 
mig. 6" diam. Mater 3-1/7" dom, 1 9" long incl. 
shoh. Shog. 13 ibs. Hormel Retell Over $100.00 


соп, Nebraska | 
Zip Code 68501 | 


SURPLUS CENTER С 


OF MEAT CUTTING, No. 71-02- 
0197T, Dept. 51-5, %% N. Superior, Toledo, Ohio 43604. 
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Make a level 
for your camper 


NOTCH FOR 
BUBBLE WINDOW 


HOLES TO MATCH HINGE 


Absorption-type refrigerators, as 
found in most recreational vehicles, 
must be nearly level to function prop- 
erly. To expedite finding a level camp- 
site, I hinge-mounted a line level to 


| my coach sidewall, left of the driver's 


seat. (It could even be mounted on the 
door.) À hinge-mounted level lets me 
judge—from the driver's seat—wheth- 
er the refrigerator is level fore and aft 
(with the hinge closed) and side to side 
(with it open). 

I carefully cut the two hooks from a 
standard line level and filed the edges 


. smooth. I then made a clamp (approx- 
| imate pattern above) to secure the lev- 


el to the top edge of a wide leaf hinge; I 
used a strip of aluminum from a soft- 
drink can. The clamp folds around the 
line level, holding it snug against the 
top of the hinge. 

To install the level, I parked my RV 
in a level place. I drilled one hole in 
the coach wall for a flat-head sheet- 
metal screw, attaching the hinge with 


| thisscrew only. I checked the refriger- 


ator with another level (in the freezer 
compartment). Then I adjusted the 
line level to match and drilled a hole 
for a second sheet-metal screw, center- 
ing it in the second hinge hole. I 
snugged up both screws and rechecked 
the calibration against the level in 
the refrigerator. Then off I went to 
the campground.— Wilson G. Walters 


aper ET Su ME 


Lose 4-5 inches of bulging fat! 


Let the Waist Belt System 
reduce a combination of 
your waist and hips; NOW! 


Trim Waist & Hips Scientifically 
H Without Starving! 
sete ri o eres гага ide vy 
irst day! Science has known about this 7 , 
principle for years. In fact, right now, nue to shrink when you use the 
professional and amateur athletes the Waist Belt System lo-cal eating 
world over are using it in their training pans that won't leave you ا‎ 
programs. And many famous enter- le v something for udi lite- 
tainers who have to trim down fast rely Style. You TM vago aso “iN as 
on this method. Now you can use your Ase oon ıt to keep those Ди Rien i E 1 n 
body's own heat to melt away inches іп "ches on. | А a ë a He 19 
areas of specific fluid retention like the Not а Cheap Imitation — | г | 
уйа апе bee сп nak acid patie i 
Skin Diver's Discovery ODTOK alee S 
Many years ago, skin divers noticed that итеп que dd, ту поганою. \ N 
when they changed from their wet suit to SERPA ile holuna vou trim away >A) 
| street clothes, their pants were loose Png y у Б 


i i à | | j inches easily an comfortably. Just 
pedet er ee less! one look at our distinctive waistbelt and 


1. Wet suit rubber provides insulation you mow yo итер tie ровот асы: 


ally used by our astronauts for insula- 
and retains body heat, causing ех- tion in training. And, its soft and 
cess fluids in the body's tissues to lit- 


ce " : . washable too. 
erally "melt away. Waist Belt iS Remember, plastics and elastics are 
made from this same rubber! 


| er __,. merely flimsy imitations. Girdles just 
2. Awet suit is worn snugly, resulting іп squeeze itin. But the Waist Belt Sys- 
| an isometric effect that can actually 


! tem takes it off ... fast! It's working 
add tone to loose muscle tissue. right now for thousands of satisfied | 
Waist Belt is adjustable so уои сап buyers and it cambe working for you, if 
put the isometric effect to work for you order now! 

. You Immediately! ,.., Melt Away Inches or Pay Nothing! 

3. Diving and swimming burn additional We will take the risks! Try the Waist 
calories and amplify the heatina ef- Belt System for a full 60 days. That's 
fect of the special rubber. Waist right, 60 days. Simply use it as directed 
Belt comes with its own 5 minute ex- 


26! henever you need it and we guarantee 
ercise program for you to shed un- that you will lose excess pounds and un- 
wanted pounds and lose unsightly < 


htly inches. In fact, you will be totally de- 
inches even more rapidly. licht у 14 у 


ed or just return it for a prompt refund of 
Don't Hold Fat In . . . Lose It! your purchase price, no questions asked. 
If you want to go even further, the Waist 


e risk is ours, so order now, and start los- 
Belt System will do it with you. Ourrub- ing pounds and inches fast! 


berized construction allows Waist 
Belt to adjust to your new size as you 
shrink away. And your waistline, hips, 

and other problem areas will con- 


Real People Lose Pounds and Inches! 


think how many pounds and inches 
you will lose quickly with the Waist 
Belt System! 


Here are the impressive stories (all 
sworn and notarized) of a few out- 
| standing users. Everyone may not do 
as well, but ifthey can do this well, just 


© 1981 Manufactured exclusively for 
The Height Report Corp., 
hos W. Haviland Lane Stamford, CT. 06903 


"AMN 13 
E Hr ath oe Dept. 30 


Mr. Douglas Fink—Asheville, Mrs. ‘Mildred C. Cabls— Land Ms. Loretta Dene Fair—Pontiac, | е Сопп. 06907 
N.C O'Lakes, Fla. Mich. | Sirs: Ihave enclosed my check, m.o., M.C. or 


"| went from a size 20' dress 
down to a 12! | tried every 
method. With Waist Belt , the 
exercise program and a sensible 
diet, | lost 52 pounds! | lost 8 


"| lost 6 inches in 16 days! I've 
worn it to work, playing softball, 
tennis, exercising, and just about 
anything | want to do. y wegi 

| dropped 16 pounds! | lost 4 


"My total weight loss was 341/2" | Visa info. Please send me the Super Action 
Waist Belt System which | may use for 60 


off waist and hips! l've been over- 
days at no risk. If for any reason | am not sat- 
weight for as long as | can re- | iMd, ГИ etum it for 4 prompt RANG, no 
member. The Waist Belt questions asked! N. Y. res. add sales tax. 
а stem worked miracles! 181/2” ! Please give us your waist size: 
Mens. Women's 


inches from my waist alone!” inches from my waist and 11 My en 16" off my hips, allin | 
inches from my hips! Now, | tell all au months. Waist Belt even | —— Rush 1 aa 
my friends about Waist Belt !" helped meto stop overeating and | (save $3) es борап, $27.99 

more real eo | stop snacking. | lost 124 pounds! plus $2 p&h. 
e. p p E I'm a new woman!” | Name 
Dr. J. Lee Briers—New Castle, Helena Smith— Vandalia, Mich. James Carlisle—Manager, Ka- | Address 
Delaware "| lost 5" off my waist and 5" off rate School of Champions, | |. 
| "| lost 5" from my waist and 6" my hips! ‘т amazed at the way — Wilkensburg, Pa. "y 

from my hips overa 12day period Waist Belt works!” "My students wore: Waist Belt ү State Zip 

averaging 10 minutes per day. Robert N. Nilsen—Mechanics- and literally melted away inches ү сува OM.C. Acct. # 

My weight loss was 18 lbs.” burg, Pa. from their waist and hips!” Г ыыы É 
"| lost 9 pounds and 4 inches off To М АР 
my waist in 2 weeks! Its just un- аге 
believable that it took so little time Cod 1720 Havelock St Sune 200 Toronto Мега о 


and effort!" 


THE течь WAREHOUSE 


rand T 
A E. = mE 73 
l2. 


. Buy Factory Direct and Save cum wem 
e Thousands In Use © Free Brochure 2 mpi 
e Easy Homeowner Installation E 


e Immediate Shipment by UPS or PP 


$ 5 рег Ib.? HELPMATE Equipment Co. Dept. PS881, Baroda, MI 49101 
> GAS TO ELECTRIC 


2 bulb fixture eee the 
charm and increases the li 


MEET DUTY rece RIAL QUALITY Everyone has thrown this little-known 


Extra Blades $6.00 aa. 1/4 or V8 t Wira Wheels aa MM oa asset away. It 15 thrown away In every 
| add $8.00 for shipping and handling office, home, and all other bulldings, In- 
ORDER BY PHONE WITH M C OR VISA dustries throw tons of it away we rage 


Only one person out of 1,000 save It, the 

800 - 645-9166 516 420-1 m other 999 don't realize Its value, and the | 
buyers want It kept that way! Hundreds trol, fixture, bulbs, detailed 
of millions of do нее мош pr It go un- instructions. The 'RELITE' kit is 
clalmed, discarded ea qe rry available in both 115 volts and 12 
We pay '$5 per Ib. for all of this materlal volts. Ask for the 'RELITE' kit at 
that you collect, Save yours, and buy It your local hardware store or write 


from owl uninformed persons for $2 to 
per 

Our buyer's handbook will detall this $5 
i ‘| alb. item + 3,000 others worth $1-$7,440 
А205 К per ib. Mic) price we pay Is $12.42 
| | ! wear S рег Ib.) gane (metals are worth 
PAPERBACKS ў ЭА Ш | тоге than Gold! Lean how to; find 


in this 3-tler bé PE IM. ет, buy for QM profits, and how to 


p more information. Dealer and 


n M ME cop: 
اا‎ LS SEP nue t time. b cost is $7 t =F HOW TO BUILD A MORE 
| toe | à n adly refun j | | 
BOOKCASE - ILY M | this Pith T st shipmen thin 0 days | POWERFUL BODY '!! 
Sturdy 3-tier walnut-tone book-| ar If dissatisfied. мү Wider Shoulders, eBigger 
case of Kraftboard is perfect for Poley's Industrial Salvage Co. | О ора jest 
paperbacks or knick-knacks. Mea- Supply Dept. P-29 | eGai айт e gaet a 
sures 25 x 22 x 71". Assembles eas 12389 Minges Ad., Battle Creek, МІ 49017 5% , 


without tools. Only $5.98 + $2 shipping & 
handling. Res. of AZ, CA, CO, FL, IL, NY, PA, 
VA, VT, WI add sales tax. 
TMM BOOKCASE, Dept. PS081 
P.O. Box 9569, New York, NY 10249 


Universal, Dept. 
| Box 6694 
B Detroit, MI 48240 


EASY-TO-ASSEMBLE KIT 


„ЗБ... 


For 3'6" diam. Other diams. from 4' to 7' at 
comparable savings. All diams. adjust to 
floor-to- floor hts. of 9 1 Iva "to 9'6". 


UNDERGROUND 
HOMES 
INFORMATION 
MANUAL 


The Total information System on 
Earth Sheltered Living - Includes 7 Complete Books 
al а Tremendous Savings! . . . 


Here's an information system unique to the field of earth sheltered housing. You get a large attractive 3-ring 
loose leaf binder packed with detailed information on all phases of earth sheltered housing — site selection, 
construction methods, plumbing and electrical considerations, structural designs, excavations, footings, land- 
scaping, special reports on insurance and financing — plus seven complete books — Waterproofing, 
Heating/Ventilating/Air Conditioning, Insulation, Construction Cost Estimation Guide Book, 105 Building Tips, 
Structural Considerations and a Resource Guide Book listing 218 differant sources (books, magazines, articles, 
builders/ contractors, architects and associations) of additional information on earth sheltered living. In addi- 
tion, the Manual includes literature from leading manufacturers and suppliers of the newest products available 
for the earth sheltered home. This is a value that can't be matched. You get the large binder, all the Information 
and special reports, the latest new product literature from manufacturers and suppliers and seven complete 
books for only *29.95 plus *2.00 shipping/handling. The retail cost of the books alone is over *39.00 — but 
you get everything for just *29.95 plus *2.00 shipping/handling by ordering today. Over 3,000 Manuals have 
already been sold — Get Yours Now! Just send your check, money order, Visa or Master Card account number 
and expiration date today! (Ohio residents add *1.65 sales tax. Please contact us for overseas shipping rate). 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and stabi аа We believe it! 

CALL C OR WRITE FOR FREE = BROCHURE: 


[ To: The Iron Shop, Dept. 28-S,Box 128, 400 Reed Road, | 
| Broomall, Pa 19008 Our Tel: (215) 544-7100. 


| Мате 


| Street 


——————s Date £ip 
We accept MasterCard and VISA. 


THE IRON SHOP 


MATHI UFACTURER RS 


Satisiaction Guaranteed • Order Today! Cron FASTEST SERVICE 


Underground Homes 9 Dept. PS8 You may phone in bank card orders 
700 Masonic Bldg. * Portsmouth, OH 45662 614/354-7708 


UST LIQUIDATE 


AT BELOW DEALER COST! 


PROGRAMMABLE 


MEMORY PHONE 
GTE 


Manufactured by GTE for Royce Electronics Corporation 


Made by 


e Call Police or Fire at touch of ONE button! 
eStores phone numbers up to 13 digits for 
local, national and overseas phone calls! 
e Automatic dialing of up to 35 different 
phone numbers you can pre-program! 
e Remembers last busy number for auto- 


matic redialing! 


eLED digital readout of correct time! 

eLED digital readout of correct date! 

e Automatically turns rotary dial system 
to pushbutton with no monthly fee from 
phone company for pushbutton service! 


eLED readout of elapsed time (AND warn- 
ing tone for 3 minute calls) on long dis- 


tance phone calls. 


e Pays for itself by eliminating monthly 
rental on your present phone! 


e SIMPLE TO INSTALL! Just plug it 
into any modular phone jack, or get a 
little adapter at hardware or phone 
company for old 4-prong jack. 

e FOR HOME OR OFFICE! A special 
Pause button allows you to use the 
phone on office systems that require 
an access number for outside line. 


You might not be aware of it, but 
your phone bills include a MONTHLY 
RENTAL CHARGE for each phone! 
For example, rental cost of a Touch- 
tone Trimline phone in Minneapolis 
is $109.20 for 2 years! As you can 
see, a person could buy our memory 
phone and it would pay for itself. 


Federal law permits you to BUY a 
phone from any company and plug 
the phone into your present system. 
The phone company is NOT allowed 


GENERAL 
TELEPHONE and 
ELECTRONICS 


Store 
up to 35 


in memory. 


Use for automatic 
dialing of any 
pre-programmed 
phone number in 
memory system. 


to charge you a monthly phone rent- 
al on any phone you BUY. So why 
keep paying RENT... month after 
month . .. when you can easily OWN 
a phone as unique and as advanced 
as THIS one? 


You can also BUY your phones from 
the PHONE company and, thereby, 
eliminate the monthly phone rental 
bills. However, their CHEAPEST* 
model is $88 for an ordinary phone. 
OUR unique, programmable phone 
is also $88. But look at all the won- 
derful and very useful features you 
get with ours. 

So now уои сап decide. Buy a phone 
or keep paying rent every month. 
"Based on price from the N.W. Bell Telephone 


System. Check your own phone company for 
local prices. 


Includes Manufacturer's Warranty! 


Credit card members 
can order | 
by phone 


E | 
Toll-Free: 1-800-328-5082 


If busy signal, or after business hours, or if | 


in Minnesota, call 1-800-228-2606 
24 hours a day, 7 days a week. 


C.O.M.B. Co. | 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 


3258 MINNEHAHA / MINNEAPOLIS, 


l ERICAN 
[ > ste VISA ie. _ 


Send —— 


Name 
| Address 
City 
MN 55406 


phone numbers 


| Acct. No. 
Í PLEASE PRINT CLEARLY 


PUBLIC NOTICE! 


Bankruptcy and Financially 
Distressed Merchandise! 


We are authorized liquidators ofinventories that 
must be quickly sold at sacrifice prices because 
of a variety of reasons, such as: 
Overproduction . . . last year's models. . . econ- 
omic recession . . bankruptcy . .. plant closings 
. order cancellations . . . financial problems... 
discontinued lines, out of season, etc. 
If you know of any company that has surplus in- 
ventories that must be liquidated for immediate 
cash, call us Toll-Free: 1-800-328-5082. Only 
products in perfect operating condition will be 
considered. 


Push ONE button 
to reach Police. 


СЕО digital 
readout display. „= 


Push ONE button 
= to reach Fire Dept. 


Set 
correct 
time 
Set 

month 

and date. 


To cancel 
timer setting 


Elapsed timer 
key. Runs to 
59 min. 59 sec. 


усе 
| Automatic 
redialing 
of last 
busy number. 


sacr 


For office PBX 
use to reach 
outside lines 


Handy slide-out 
phone index. 


Why RENT your present ordinary phone when 
our amazing memory phone can pay for itself 
and SAVE YOU MONEY, month after month! 


Retail Value 


$229.00 


OUT THEY GO AT ONLY: 


3 و‎ | ч t an j 
Reach Police With 1 Button 
Simple! Fast! Even in the dark, the 
emergency button is easy to find be- 
cause of convenient position on the 
phone. That's a comforting bit of 
protection and security to provide 
members of your family . . 
day and all night through. 


. every 


Ic. O. M. B. Co. / Liquidators 


| uk Minnehaha Ave. S. 7 Minneapolis, MN 55406 

Memory Phone(s) at $88.00 each plus $4.00 each for shipping and handling. 
(Allow 3-4 weeks delivery. Add 2-3 weeks extra if paid by check. Sorry, no C.O.D. orders.) 
O My check or money order is enclosed. | 
Charge my: O Diners Club | 


Dept. B-539-7620 


Minn. residents 
add 4% 
state sales tax. 


Exp 


LJ VISA 


O Mastercard O Am. Exp. 


State Zip 
Phone 


YOU CAN TAKE IT WITH YOU 


C5 Telescope 


Tiger — 
750mm 1/6 photo 4 


C8 Telescope with 
35mm camera attached 


35mm photography 

is as easy as adding 

your camera for exciting 

close-ups of your favorite subjects. 


ELESTRON telescopes and telephoto lenses are compact and 

lightweight. The modern Celestron design means you can 
take it anywhere and have it set up and operating in minutes. 
Under clear, dark, steady skies, the amount of detail seen through 
Celestron telescopes borders on the fabulous. As a daytime 
telescope, see or photograph ships, planes, wild- 
life and people at incredible distances with com- 
plete clarity. Apertures available from 3-1/2" to 
14” priced from $295.00. Celestron also has a 
full line of binoculars of astronomical quality. 


Send $2.00 for 32-page full color 
catalog on how to select and use 
a Celestron telescope or telephoto lens. 
C8 one-hand 
portability (DEALER INQUIRIES INVITED) 


Celestron 


CELESTRON INTERNATIONAL, 2835 Columbia St., Box 3578-PS Torrance, CA 90503, U.S.A. 
(213) 328-9560 


118 | POPULAR SCIENCE 


FRE 


COLOR CATALOG 


Build Your Own 
Grandfather Clock 
Prices Starting Under 


200 


(including movement | 
and dial) 

e Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 

e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

e Heirloom quality | 

e Factory direct prices | 

e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 


MASTERCARD and 
VISA ACCEPTED 


ЕМРЕНОҢ?® 
ЕУ CLOCK COMPANY 
| WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 926 Emperor Industrial Park 
Fairhope, Alabama 36532 


Build this beautiful 
Dome Home 
by yourself: 


1 | 2 р z 3 - 
ү z = bs 
i | rr ГЕ " 
| ТШ: zu : 7 — EF 
| 2 я T ? 


SI 


YT 
+ SE = a iy i de ; zi "95 - 
Enjoy E energy bills 

and house payments 

Save up to 50% on utilities, and up to 60% on 
building costs. Beautiful Monterey Domes geodesic 
homes are extremely energy-efficient, unbelievably 
strong, earthquake resistant, and easy to assemble. 
No special tools or skills necessary. Our unique, 
patented building system makes home construction 


| areality for the novice. 


Monterey Domes pre-cut, color-coded shell pack- 
ages start at $3995. Models up to 3,500 sq. ft. 


send for our color Catalog & Plan Book — 90 fact- 
filled pages of exciting, affordable homes. Sales 
representatives available for all 50 States. 


Write today! ; 
ИШ ПШ ШШ КШ M BED BM B E B | 


О Rush me your 90 page CATALOG & PLANS " 
BOOK. Enclosed is $6.00, postage Included. 
m" Ao ышы your ASS EMBLY MAN UAL for an add'l | 


NAME | : A 


ADDRESS 
CITY. STATE, ZIP 


Mail To: MONTEREY DOMES sie 
1855 lowa, Dept. AR-8 uses 
Riverside, Calif. 92517 MONTEREY DOMES 


HOW TO DRILL 
А BACKYA 


I've been drilling water wells in 
Oklahoma for about 15 years. 

When I first saw the ad that claims a 
man can drill his own water well with a 
Hydra-Drill, I was extremely skeptical. I 
thought to myself — how can that be? 
That's impossible. It takes a big engine, it 
takes a big rig to drill a water well. But 
my curiosity kept nagging me, so I sent 
off for the information. 

My daughters boyfriend is a well 
driller over in Arizona. I showed him the 
Hydra-Drill literature. His first reaction 
was "I don't believe it. I don't believe a 3 
hp. drill can do the same thing my 100 hp. 
drill does." But the more I studied it, the 
more it sounded like a good idea. 


A WATER SHORTAGE 


Another thing on my mind was the 
drought. We're having the worst drought 
here since the dustbowl days back in the 
'305. A lot of towns around here all the 
way over to Tulsa are running short of 
water, and some of them have started 
water rationing. It's very hard on a lot of 
people, but business is good for well 
drillers. Га been thinking about buying 
another drill and putting my son Robert 
in business. He's 18 years old, and he'd 
never worked on a drill before. I decided 
he could learn with a Hydra-Drill. 


EASY SET UP 


Now when I started out in the drill- 
ing business 15 years ago, I had a big drill 
that just about worked me to death. 
Later, I got a rotary drill. It was easier to 
operate, but it took a day and a half to set 
up and drill a well in this area. You cant 
imagine how I felt when they delivered 
our Hydra-Drill. It was so compact, very 
simple. Robert and a young friend of his 
took it out and set it up in just a few 
minutes. 


OUR FIRST 
HYDRA-DRILL WELL 


The day we went out to drill our first 
well with the Hydra-Drill, I was all fixed 
to work with the boys and give them 
plenty of advice. However, it wasa very 
hot day — about 100 degrees — and once 
they got started drilling I could see they 
didn't need me standing right there, so I 
went over and sat down in the shade of a 
tree. In about an hour, they came over 
and I asked them if they were taking a 
break, and they said no, they had just 
finished drilling the well. 

It was amazing. They had drilled 
down forty-seven and a half feet and hit a 
layer of beautiful, coarse sand — the kind 
that produces good water and a lot of it. 
They had drilled that well in less time 
than it takes me just to set up my big drill. 


PHOTO BY TONY JACOBY 
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Later, I figured they had drilled that 
well with less than one gallon of gas. My 
big drill would burn up at least fifteen 
gallons of gas for that job! 


MAKES MONEY 


The next day we drilled a well 115 feet 
deep through rock, and it went fast too. 
The Hydra-Drill really takes the hard 
work out of it. It's fast and economical, 
and that's what it takes to make money 
drilling wells. 

Also the Hydra-Drill is so portable we 
can set up and drill anywhere. In the past, 
Гуе lost out on some jobs because people 
were afraid my big drill would tear up 
their yard. With the Hydra-Drill, we can 
drill without tearing up anything or 
making a mess. This is a big selling point 
to my customers. 

I'm just grateful to have this Hydra- 
Drill. Гуе got my son started in a good 
business he can make some money with. 
If I had bought another big drill, it would 
cost thousands of dollars, and that is just 
ridiculous because the Hyvdra-Drill does 
the job just as good. In fact, I figure we 
earned enough to pay for the Hy dra-Drill 
the first week. From here on, we're in the 
blue chips. 


GOOD, PURE WATER 


I believe anyone can drill a well with a 
Hydra-Drill. Even if they just wanted to 
drill their own well, they'd save money. 
It's simple and it's easy if they just read 
the instructions. And the best part about 
itis that you get good, pure water without 
all those chemicals in it, and the water 
costs you, say 5 cents for a thousand 
gallons. You certainly can't buy city 
water for that. And it's a great feeling to 
have all the water you want even when 


RD WATE 


the city is rationing water to everyone 
else. 

The man who invented the Hydra- 
Drill really knew what he was doing. 
Modern technology is a wonderful thing, 
isn't it? 


NOTE: Popular Science readers can get a 
big, fully illustrated information kit on the 
Hydra-Drill including a booklet, "How to 
Drill Your Own Well." The information kit 
is available free, without obligation. 
Requests should be addressed to DeepRock 
Mfg. Co., 5460 Anderson Road, Opelika, AL 


36802. 
SAVE HUNDREDS Ы 
OF DOLLARS | 
| For less than $1 per ft. 
you can drill a water 
well in your backyard 
next weekend! 
Have all the 
pure, fresh 
| water you 
want FREE!. 
The HYDRA- 
DRILL drills 
water wells 
50 to 200 
feet deep. Easy 
to operate as 
a power lawn 
mower! 


FOR FREE BROCHURE 
ON HOW TO DRILL A WELL 


CALL TOLL-FREE 


(800) 821-2280 


Ask for Ext. 5460 


"Call anytime including Sundays. 
OR CLIP COUPON AND MAIL TODAY! 

DeepRock Mfg. Co. 

5460 Anderson Rd. 

Opelika, Alabama 36802 

Please mail your free information kit immedi- 
ately. | understand there is no obligation and 
no salesman will call. 


Print Name 


Address 


City 


State Zip 
©1981 DeepRock Mig. Co. 
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The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 

Turns any room into a quest room. The ideal portable 
bed for holiday and vacation visitors...and it stores easily. 

Take it camping. in your van, on your boat, in your sum- 
mer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available —optional.) Made of sturdy 
20 gauge pcly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original, 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it within TOdays for refund. Order now! 


CREDITCARD ORDERS Nevada Residents Call: 
CALL TOLL FREE: 800-648- 5600 800-992-5710 
OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS A WEEK 
790 Maple Lane, Bensenville, Illinois 60106 


Contemporary | 


Stores Easily on Shelf 


AirCoil Construction 


Please send me the following AIR BED(S): 


| Twin Size (Item 2339) $49.95 
i ı | Double Size (Item 2354) $69.95 
| Queen Size (Item 2360) $79.95 
[1 King Size (Item 2374) $99.95 


Add $4.95 per bed fur РР d insurance. 
E ] AC Air Pump (Item 0004) $29.9 
| .] DC Pump-12 volts-(Item 0005) $29. 95 
illinois Residents include 5*4 % sales tax. 
E i] Check/M.O. Enclosed 
d QUSE TIGE .J American Express 
1 Visa ! Diners Club 
; CardNo. — —— £ 


| Name |. | | | 
j Address .— 
City 
State 
| Signature _ 


Contemporary Marketing, Inc. —— —1 
790 чари Lane, oe IL 60106 


.] Carte 
Blanche 
Exp.Date 


— а. —— x 


^étar View. —— 


Systems 


H&R COMMUNICATIONS, INC. 
Route 3, Box 103G - Pocahontas, Arkansas 72455 


KIT CONTAINS 
*«12' Antenna 
e AZIEL Mount 


120° LNA 
e Feed Horn 


* All Miscellaneous Cable 
and Connectors Needed 

e 24 Channel Receiver *Everything You Need 

* No Special Tools Needed ' 

* Complete Antenna Weight Only 125 Pou nds 


See Your Local Star View Dealer or Call 


800-643-0102 or 501-647-2291 


Introduces the 


MODEL 12K 
SYSTEM... 
A complete home satellite 
receiving system that you can 


assemble yourself as a week- 
end project. 


Why spend $7,000 to 
$10,000. Why pay somone 
else to install it. Do it yourself 
in a week-end and save. 


UPS SHIP ABLE DS 
Р о У 


С снаи 


DEALER 
INQUIRIES 
INVITED 


[1 Charge My Credit Card: | 


Security 
starts at your 
doorway 


Stop intruders there— 
before they can damage 
your property or harm you 


You don't want to trap an intruder inside 
your home. You want to keep him out. 

Burglars and robbers, too, look for the easy, 
quiet. entry. They don't want to get trapped. 
The Door Alert” warns you (and your 
neighbors) of any attempted intrusion with a 
piercing alarm to frighten off the intruder 


| before he enters. 


Police experts warn that doors are the 


| easiest, quietest way to gain entry. рес апу 


doors not visible from the street, hidden in 
shadows, or located near trees or shrubbery 
Protect your doors first. 

The Door Alert solid-state, electronic 
system stands guard at your door. Constantly. 
And, it has simple push-button controls you 
set to: (1) Trigger a continuous piercing alarm 
instantly if door is forced; (2) Delay alarm long 
enough for you to enter and de-activate it; can 
be reset anytime; (3) Set in visitor position to 
emit a chirping sound for expected guests or 
family; (4) Stay off entirely until you set it. 

To reset it in any of the modes above, you 
press your confidential, 3-digit code бу 
pushing numeral buttons at bottom. A special 
blinker light notifies you when correct code is 
pressed; when it does not light at all you need 


a new battery ; 
E . Easily Installed 


(No Wiring) 

You can mount a Door Alert inside your 
door in minutes with a small screwdriver, You 
get everything you need; 9-volt battery, 
magnetic door contact that trips alarm, simple 
easy-to-follow instructions. As a bonus you 
also get 2 red Warning Decals that warn in- 
truders that your home is protected by a Door 
Alert System 

Total cost of all this is $24.95, plus shipping 
& handling cost of $2.25. Little enough for all it 
does to help protect your home and person. 

To order, send payment, with order to ad- 
dress below. (Add applicable sales tax in AZ, 
CA, CO, FL, IL, NY, PA, VA, VT, Wl. 

If you charge to Visa, MasterCard or Am. 
Exp., you may order by phone TOLL FREE 


1-800-337-1750 
Ask for Operator 410 
(In Okla., 1-800-722-3600) 
TMM DOOR ALERT, Dept. PS081 
P.O. Box 9569, New York, NY 10249 
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Splits 
ает THE BOSS 
7 LOG SPLITTER! 
. Only $49.95 plus $5 p. & h. for 
M^ adaptable cone, or $99.95 
plus $8 ready-to-attach to hub of 
ear or light truck (specify vehicle ). Pa.— 
send 6% sales tax. Free info—send stamped 
self addressed envelope. Good Products, 
Route 3 Вох 88-A PS, Kutztown, Pa. 19530 


INSTANT GAS SAVER! 
JUST ADD A 

BIKE AND GET 

200 MPG AT 


SPEEDS UP TO 
35 MPH. | 


517052738 у 


Regular $199.95 


FREE Burglar Alarm Catalog 
| Learn how to protect yourself and 
your possessions. Com- [cr 
| plete security catalog 
offers more than [2 
1600 items of the | 
highest quality 
| for homes, cars, 
business. Perfect 
for the do-it-yourselfer. 
Detailed descriptions elimi- 
nate guesswork. 

For a FREE copy 
call Toll Free 1-800-528-6169 


or write Mountain West, Dept. PS-8 
4215 N. 16th St, Phoenix. AZ 85016 


= 
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Ride over 
3,000 miles FREE with 
special rebate offer 


New Prefabricated Kit 
WEEDHOPPER-C 


Easy one day assembly. 
Fly it without a 
license. 


The air-cooled, 1.3 HP, 34 cc, 2-cycle | 
BUMBLE-BIKE MOTOR installs easily 
with just two bolts. Motorcycle-type 
clutch and throttle controls. Does not 
interfere with normal pedaling. Sat- 
isfaction guaranteed. 


WRITE au eur BROCHURE 
"E REBATE OFFER 


d. Bumble -Bike 


Dept. L-8-PS, P.O. Box 1116 
Havana, FL 32333 U.S. Patent Pending 


Weedhopper kit goes 
together with hand tools. 

Will carry 220-Ib pilot up to 50 mph. Price: 

$3,795. Write for information. 

Weedhopper Of Utah*Box 2253-C«Ogden, UT 84404 


Mon wen T UFFSHIRTS 
Rugged-Tough-Durable _ 3 FOR 
You'll get years more of g 


wear for the money. 5 i 20 
100°. WASH n WEAR E я, 99 


= The first comprehen sive 
1 book on the subject. 


COMM 4 | еа | seed. Superb id gum 


35% Cotton 
Great for shop, yard — 
work, garage, odd Жж 
jobs. Neat looking, 
yet take a lot of 
punishment and 
hard wear. 2 big 
breast pockets, 

5 button front with 
horizontal button- 
holes for better grip, long tails for comfort. All seams 
double stitched and reinforced for extra strength. 


THE TOUGHEST WORK SHIRT EVER MADE 
Navy, Lt. Blue, Med. Green, Lt. Gray, Tan, White. 
5. M. L. XL. XXL. Long or Short Sleeves. 


Long Short 
не 3 FOR $22 95 Sleeves 3 FOR $2095 
(Includes Shipping) 

YOU MUST BE SATISFIED OR YOUR MONEY BACK. 

After 10 days, if not completaly satisfied, return shirts 

tor full credit refund. 
NOT AVAILABLE IN ANY STORE 
MAIL ORDER PURCHASE ONLY 


Long Sleeve - 31or $22.95 Short Sleeve - 3 for $20.95 
Qty. Color Size Sleeve 


t me os we 95 
ue plus $1. soparno quan. —— 


f yeeecceneseesssese. 


eee ial offer! 


This fine new book, which will delight you . 

plus a marvelous #756 quartz movement 

(West Germany's finest), and a pair of Gold- 

tone Serpentine Hands. Quality products 

you'll appreciate. Introductory special, just 
* 


plus $2 ship. & handl. per order O quan. 
Order extra #756 quartz movements! 
Accurate to 1 min. a year, runs up 
to 4 years on one 'C' battery. Gol 

tone hands included with this ad. 
Warranted a full year. Only $7.95* 
plus $1.50 per order ship. & handl. 


O quan. . *Colo. res. add tax. 


Г] Free catalog with order. All others 50e P&H. 
Please send me the merchandise checked above: 


Astronomy, Microscopy, Biofeedback, 
Weather, Alternate Energy, Binoculars, 
Optics, Magnets, Magnifiers, Tools, 
Unique Lighting, Lab Equipment, and 
much more. Over 4,000 unique and 
fascinating products. Send for our 
FREE 112-page, colorful 1981 
Edmund Scientific Catalog. ..Today! 


Total mdse. Ship. & hand. 1 Total‏ چ ج کے 
Total Amt $. 1. О Check Enclosed (О visa Rush me your free catalog! VISA/M.C.#‏ 
ÛÎ Master Card Exp. Dat Name бв Dite‏ 
a‏ _ 
Card No Address Name‏ 


City 
State — 
Clip And Mail Coupon Today To: 


Edmund Scientific Co., Dept. 3016 N-16 
Edscorp Bldg., Barrington, N.J. 08007 


(signature required for charge card purchasa) 


Address ик USING PO Box NO PLEASE ADD ADOL $i POSTAGE: 


City/State/ Zip 


CLOCK CRAFTERS. 


INTERNATIONAL LTD. 


5605 N. Peterson Ave., Sedalia, Co. 80135 
Att: Dept. H 


= 
IERLILILILILEPIIIIIIZIEITITIIIITIIIITL 


a 
Address 
City/State/Zip 


WORK WEAR CORP., INC. Dept. P 
1768 East 25th St. e Cleveland, Onio 44114 
Mirs. of quality clothing since 1915 


g 9 9"954585855B545BÀABÀRNRPbB56S68385855236028006090228922802590284983065090099858324, 
а 
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No. 226 *1981 EdiruHd Scientific Co. | 


IMPORTED 


8" Overall Length a 
5" When Closed $3.50 Ea. stin anê 
locks auto: 
matically to | 
prevent actı- 
dental closing 
Razor sharp 
taugh stainiass 
steel blade for га- 
liable use and hard, 
ong service. Send $3.50 
plus 50« to cover post- 
age and handling 


5 0:299 
a Not for sale in areas 


where prohibited by law 


WESTBURY SALES CO. 


373 MAPLE AVE. Dept. L-8-PS WESTBURY, N.Y. 11590 


“= ~ Produce your own electricity! 
fe 134 pg. book shows how. Includes site 


ыл evaluation, wind system selection, AND 


pis 40 pg. source catalog. Ask for Windpower | 
IBook, only $5.50 postpaid. Garden Way | 


Lj 
at 


iN Publishing, Dept. A868, Charlotte, VT 05445. 
4 HA iva arden Way I 


Start your own Ws 
money making business! X^ 


Hundrads of Beisaw trained men 
have succeeded in this fascinating 
and highly profitable field... 


YOU Can Do It Too! 


DE 


Never before have money-making opportunities been so 
great for qualified Locksmiths, Mow lucrative regular 
lock: and key business has multiplied a thousandioid as 
millions Seek more protection against zooming crime, 
Yel there Чу one ih for every 17.000 poopie! 
Train FAST at Home = Collect CASH PROFITS Right Away, 
You're "in business" ready to earn up to $12.50 an hour 
a few days alter you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- | 
time—or fulltime in a high-profit business of your own, ' 
Hundreds we've trained have done it. So can YOU! All 
tools plug professional Key Machine given you with | 
course. These plug practice materials and equipment, х 

simple, illustrated lessons, рр expert supervision, Tells how you quickly 
piu ER ME guidance will enable you to KEEP {rain to be your own boss 


COMING INI ideal for retirement—good  ; j 
jobs too, SEND FOR EXCITING FACTS—Mo Obligation! |1 2 Profitable Sparetime. 


or Fulltime business of 


IFREE! BELSAW INSTITUTE H 
і 112P Field Bldg., Kansas City, Mo. 64111 1 
i Please rush FREE Book "Keys to your Future." ; 
[| | | 
1 І 
І ча 1 
- ing almost - 
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EASILY REPAIR on MAKE 


For Fun & Extra Income With A 
Super Accurate Quartz Battery Op- 
erated Clock Movement. Many To 
Choose From! Also Dials Hands and 
Numerals At Very LOW Prices! 
Free Catalog - SEND TODAY! 


Or Call: 
(414) 248-1150 


DEPT. PS-8, P.O. BOX 629 
LAKE GENEVA, WISCONSIN 53147 


For Ist Class Catalog Delivery - Send 75е 


| “М Vapors 
«No Chemicals 
eNo Electrical Plugs 


| Combines latest Swiss 
а with Biological 
Research. 
frequency protects you from 
biting mosquitoes.Convenient 
pocket size, 1.5v battery incl. 
Satisfaction guaranteed or 
your money back. 


Ё Card No 


| Add $2.25 for Shipping & Handling in U.S.A. 


FREE HANDS WITH EACH 
MOVEMENT PURCHASED 


barely audible 


Gentlemen: 


Please send me units of "Antipic" for only 
19.95 each, plus $1 shipping. 
Enclosed is: | 


[] cheque or monay order [Г] М.С. ог Visa 
Exp. Date 


| Nami 
Addres 

| City 

C—O — — — — HÁ( 


| Signature 


Send to: COLONIA IMPORTERS LTD. P.O. Box 340 
Lantzville, B.C., Canada, VOR 2HO 


grate 


mini-quartz QA700 


ONE FOR ONLY $6.95, 3 FOR ONLY $6.60 ea. 
S-200 SWEEP: .20 EACH 


| 
= = 


; Cut 6" thick polystyrene panels, connect them to form a 


= Se ee See ا‎ ONCE ФАБЕР ا‎ ee idem, Sey 
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Cleaning Chimneys 


Now, read and hear how you can eam | 
lop money fast as a Chimney Sweep 


Thanks to the boom in heating with wood, the demand for regular 
chimney cleaning has never been greater. With the August West 
System you can Clean the average chimney in one hour: the Pipes 
fee is $45. Weekly earnings up to $300 part-time, up to $1000 
full-time are typical. Our proven System is fast, efficient, cleaner 
and easier than old-fashioned ways. You often clean from below, 
working indoors. You get started quickly—on a 
Sung small investment. Ask for FREE 
| BO. and RECORD — Listen to actual 

tell how are living their dream in 
their own high-profit businesses. 


Call i 
Free: 800-243-5166 
Ext.227-9 A.M. - 5 P.M., E.S.T. 
August West Systems, Inc. 
Box 603 — Dept. 22H Westport, CT 06880 


Fantastic Sharpener 
KEEPS YOUR ROTARY 
SHAVER SUPER SHARP! | 


| Special, scientifically-designed sharpener fits all 
rotary shavers. Guarantees smoother, faster shaves. 
Safe, easy to use—lasts for years, saves buying re- 
placement blades 
Use just once a month to keep your razor oper- 
| ating at peak efficiency. 
Only $2.98 + 75¢ post. & hdlg. 2 for $5.50 + $1 post. 
& hdlg. Add sales tax in AZ, CA, CO, FL, IL, NY, PA, 
| VA, VT, WI. 


TMM SHARPENER, Dept. PSO81 
Р.О. Box 9569, New York, NY 10249 


GET INTO 
DRAFTING 


p — Train at home in spare time. 


EN 
nu APPROVED 
Lat cTERANS 
te 


No previous expe- 
= rience needed. Tools and materials included with 


D course. No special talent required. We show you l 
үт what to do, how to do it. LEARN DRAFTING | 
| AT HOME! =: | 

| FREE! 
“CAREER "М Mos] 
| KIT" avo P SE 
lend CH. — — зли пк | 
Home ‘study NORTH AMERICAN SCHOOL OF DRAFTING, | 
[oun _ __ 4000 Campus Or., Depi, PCO7I Newport Beach. CA 92660 | 


Build YourOwn 


Шы 1 pr "а 


dome, apply steel mesh and 2" cement. You can build this 
beautiful dome, 33' diameter, 17' high for appr. $1900. 
Use the spacious, richly insulated, super energy saving dome 
for cottage or parmanent home. Let us tell you how in our 
book entitled: "BUILD YOUR OWN GEODESIC DOME" 
describing various size domes, Send $4.00 to: 
KEY DOME ENGINEERING Dept. PS-8 
P.O. Box 430253, South Miami, Florida 33143 


minutes. Thousands sold. Recharges over- 
nite. Travels 100 miles for a dime. 


E» For a free catalog call or write: 
M) PEDALPOWER . 
5289 Mantua Blvd.. Sewell, N.J. 08080 - 1-800-257-7955 
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Enjoy БЕШТЕ | Шш Now 


mc Ad Puta а. 
Save thousands of dollars! 

Now you can choose from three 
complete systems, which have 
the same superb electronics. 
Prices are: 10 ft. dish $2495, 
13 ft. dish $2595, and our 16 ft. 
(b m.) dish system for only $2695. 
Complete system has dish anten- 
na, feed horn, polarity rotor, 
LNA, cables, receiver and TV 
modulator —everything. Why pay 
more? Our 16 ft. system will out- 
perform any 10 ft. system —even 
those costing thousands of 
dollars more. Satellite TV is so 
much better than simple:Cable 
TV. More selection, news, 
movies, sports, Vegas shows, 
Spanish, French, Russian, religi- 


LIVE VIA SATELLITE TV NOW ! 


ous, plenty of family and adult 
entertainment. Over 20 program 
services on just one satellite. 
You get perfect color and crystal 
clear reception, especially with 
our larger dishes that connect to 
any TV set. And to a whole condo 
or apartment complex! Have your 
local dealer install one or do- 
it-yourself in a weekend. 

Don't wait any longer. Our 
big (8X11 in.) Handbook is 
loaded with details, photos, 
aiming data, and signal strength 
maps. Explains how much sys- 
tem you need. For the do-it- 
yourselfer, we show where to find 
full schematic plans and circuit 
boards. Satisfaction Guaranteed. 


um ШЕ = йш Ий L| um mn 1 [t] um "1 
GLOBAL TV ELECTRONICS, INC. , 
235 S. Maitland Avenue 
Р 0. Box 219-A, Maitland, Florida 32751 d 
Send $7.95 Today! Add $2.00 for first class (airmail). Cana 
dian send $10.10 US or $12.50 Canadian, Foreign send $12.00 05 @ 
funds - airmail only. Or in the USA, call our 24 hour C.O.D. order line g 
1-305-862-5068 now. 

Name i 
Full Address 3 
8 

Zip/PC 
| 
E 


o UNDER S500 DISH ANTENNA 
= ‘FOR ROOF, PORCH, BACKYARD 
. | *90 CHANNEL RECEPTION 

=. JUST PUBLISHED: 


ey WAS ji i5 B by 11 "m 


informative book gives a wealth of updated 


information on -Antennas-Receivers • Low Noise Amplifiers 


• Sources « Services: Equipment» Manufacturers e Much More 


| Our book takes the mystery out of the 
sophisticated technology of satellite transmission 
| and reception. This volume represents all the 
essential knowledge made easy to understand for 
| properly installing a new satellite system. 
Let us show you how easy it is to put together 
| and hook up a satellite receiving station so that 
you can enjoy: uncut first-run movies, foreign 
films, Las Vegas entertainment, live sports, and 
| much more than anything available from cable TV. 
Everything being telecast anywhere in the world 
could be yours at a twist of the knob. 


NEED THREE PHASE POWER 


ER" allows you to.operate three ONLY 
phage motors 14 thru 74 horsepower from 220 
volt single phase power sources. Rugged — heavy 159" 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3035, 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
ке: 2, 1024 W. Lake Brantley, Maitland, Fla. 32151 


gis, SAVE MONEY 


-. Assemble our unique Mini- | 
4! Dozer Tractor Kit. Buy fac- | 
E tory-direct. Catalog of Kit 
Ja construction and uses — $.75 
“Build-it-yourself Plans — $7.00 
(refunded on any purchase!) 


е E KIT. Dent. PSAI  Gedarhura. WI 83012 ! 


= г Easy ORDER NOW 


P.O. Box 2561 Dept. 58 
Delray Beach, FL 33444 
SEND $9.95 TODAY. 
For first class air mail & handling in U.S. & Canada add $2.50 
| U S. funds. Foreign customers send $3.50 U.S. Funds. Or call 
| our 24-hour C 0.D. Order Line (305) 845-4447, NOW 


| name 


Address 


| far making 


Ornamental (2 у 
енд... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


| CONCRETE MACHINERY COMPANY. 
P. 0. BOX В99 - HICKORY, М, С. 28601 


1130 sæ SPORTS CARS 


ш can Build from Kits 


à Giant Buyers Guidel 
160 Pages, 500 Photos | 


Giant Kit Car Buyers Guide gg 
reveals 130 full-size sports and IM 
replicars you can build from 
kits. Most sell for a fraction of 
their completed price and nearly 
AREE all are easy to assemble at 

А home. See and compare all the 
Dame latest kil cars and manutac- 


Articles © Specs * Tech Data 

e Everything from 40 mpg roadsters to sizzling V8s. (Also _ 
available Kit Car Monthly Newsletter, features hundreds of used 
kit car bargains, sixteen value-packed pages each month.) 


ж 14 Day Money Back Guarantee x 


— turers © Complete Photos © 


AUTO LOGIC, INC. Май Kit Car Buyers Guide a 
(E NEPTIS ES 
Department PS81 $15 ep — —US funds) Я 
Wilmington, DE 19899 Ё Kit Car Monthly $11 ü 
Name a 
Address Ё 
City/State/Zip .. 
, i 


` O Master Charge ÛJ Visa | 
2 сый Order TOLL-FREE Day or | | 
Né ees M or Visa REQUIRED 
| (800) 33 


, Operator 
i (818) 664-8300; in Okla.. pe collect 


World Famous 


GREEN 


The Precision Watch Since 1874 


LCD QUARTZ 
CHRONO-ALARM 


STOPWATCH Times to 24 
hrs., 59 min., 59.9 secs. 


ALARM Set to 24 hrs. 


"био! „eg 4 ezis jeny 


cmi 


CALENDAR Month & Day 


md 


LIGHT for night-time 
12 or 24 hr. display 


Only 5.5 MM. flat 


1 YEAR GUARANTEE 


C 

e 

: LIST SALE 50 

Э $100" PRICE 87 

3 O Silvertone C] Goldtone 

= DORYCO 

2 3702 Кеппеду Blvd. 

| Jersey City, N.J. 
07307 


Ail II ET 4A m4 | ж тач 


U.S. OPTICS 
|OUALITY SUNGLASSES 


AT FACTORY PRICES 


| Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * No 
non-sense guarantee. 
FREE — limited time only — deluxe velour 
| lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
. accepted. Dealer inquiries invited. 
NOTICE: Don't be fooled by cheap 
imitations. These glasses are made 
| exclusively for U.S. Optics. To make 


sure you get the best, order now and if a 


not completely satisfied return for 
refund within ” days. 


World Famous Pilot's Glasses 
These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd 

probably cost you over $20.00. #20P 
еа in gold or silver frame. А $20.00 
value only $7.95. Two pairs lor $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00. 


Prolessional Driving & Shooting Glasses. 
Wide angle amber lens brightens visibility. 
#30D gold frame only. A $30.00 value 
omy $14. 95. 2 paris for $28.00. 


an te U.S. 


To orders send check or mo mone ал а, 
саре ж 1 
вън i customers ов. fill in d # and Exp. date 


QUANTITY | MODEL #| GOLD | SILVER | PRICE 


FREE case with each pair. 


124 | POPULAR SCIENCE 


"Dr. Martin Chamberlin and family of Ramsey, N.J. 


HOW TO CUT YOUR HOT 
WATER BILLS IN HALF: 


THERMAR TANKLESS INSTANT 


HEATERS provide 
a never-ending 


Eu u i= 
rm 


The 10th was as hot as 
the first— And they are 
saving money, too! 


Sz 


Sound, Simple Money-Saving Idea 


Most of us simply don't understand just how 
wasteful and costly an ordinary tank-type hot 
water heater really is. But, if you will just think 
about it for a moment you will immediately 
realize that much of the energy used to heat 
your basement tank of water is dissipated 
right through the walls of the tank itself and 
into your storage or crawl space area. 


The Perfect Answer-New Thermar 
Tankless Instant Hot Water Heaters! 
The answer is simplicity itself-if losses are 
created by the need to keep large volumes of 
water standing in a tank, why not eliminate 
the tank? And, that's just what the Thermar 
has done. We have eliminated the tank-and 
in its place we have developed a tiny, super 
powerful, instantaneous heating unit which 
ACTUALLY CREATES HOT WATER AS YOU 
USE IT. A microswitch on the unit automati- 
cally turns on the moment hot water is 
needed. Then a continuous stream of de- 
lightful, sparkling hot water flows from the tap 
for shower or wash basin. IMAGINE-as much 
hot water as you want-produced in a never- 
ending stream as long as you need it. And 
the Thermar unit is fully adjustable too-tem- 
peratures from cool to steaming hot can be 
obtained at the turn of a dial. Installation is 
simple-just a cold water inlet and electrical or 

gas power- THAT'S ALL! 


rad 


A 


Address __ 


+ шы Power Tech 

Melrose Square, Greenwich, CT 06830 
|I would like to cut my hot water heating bills in half! Please RUSH your FREE 

catalog of THERMAR INSTANT, TANKLESS HEATERS. Include details of the 

absolutely unique 10-year guarantee and replacement plan. | understand that | 

am under no obligation to buy anything and no salesman will contact me. 


Name «| | و ———— کک‎ — — — — Эш. 


The Ordinary Tank-Type Hot Water Heater 
Is The Most "Energy Costly" Appliance 
in Your Home. 

Did you know that an average tank-type 
heater will use as much as 4800 KWH of 
power in a year. Nothing in your home even 
compares to that for wastefulness and oper- 
ating cost. By comparison, your refrigerator- 
usually opened several dozen times a day 
and placed in a hot kitchen, uses only 1/3 as 
much energy. In this day of rising costs and 
energy consciousness, a new THERMAR 
TANKLESS INSTANT HEATER should be 
considered for every home. 


U.L. Approved Electric 


and AGA Approved Gas Models 
Thousands in Use Around The World 

New models provide energy and cost effi- 
cient hot water for campers, boats or luxury 
homes: You'll recover the initial cost many 
times over in fuel savings as the years pass. 
And, you'll enjoy a lifetime of hot water— 
shower after shower after shower! Ordinarily, 
tank-type heaters can't make that promise— 
No matter how much they cost! 

The Thermar Instant Tankless Heater heats 
water AS YOU NEED IT—on demand. Just 
open the faucet and get a luxurious, never 
ending rush of dicen. hot water. 


flow of piping 
hot water! 


The Chamberlin family" 
took 10 showers in a row— 


= 


Earn While You Learn In Your Spare Time 

Trained and qualified mechanics reeded NOW to service 

inoperative hydraulic Behe BIG opportunity for ambitious 

men. We show you HOW — in your basement or garage to 

| earn spare time cash in an expanding industry. Don't wait, 
ACT NOW! Get the facts. 

Write for folder No. PS8 and free bonus offer. 


Hydraulic Jack Repair Manual Co., Inc. 


? G. P.O.BOX Зе STATEN ISLAND, М.Ү. 10314 | 


FOR THE KIDS—or a Jeep, Pickup, 
Panel Truck, Station Wagon 
peddle power e wood construction 
Plans include all 5 Designs $9.95 
send check or money order for plans 817A to 


а ^ 
L J.L. Desig 


ns Р.О. Box 1159 Alameda, Calif. 94501 


equals an 
entire 


set 


nuts & bolts 
in over 20 sizes, 
inch or metric 


This rugged, self-adjusting workhorse fits all inch and 
metric nuts and bolts from 3/8" to 13/16" or 9mm to 
22mm across flats. Automatically adjusts itself—no trial 
and error, no fiddling. Always grips at least 3 surfaces, 
doesn't round off or damage corners. 

Grip increases as turning gets tougher, even on badly 
damaged or rusted bolts that foil ordinary socket 
wrenches. Works like a ratchet wrench—no need to re- 
align it after each turn! Chrome-plated steel with pol- 
ished heads. 82" long. Only $5.98 + $1 postage & 
handling. | 
(Res. of AZ, CA, CO, FL, IL, NY, PA, VA, VT, WI add sales tax.) | 

TMM MULTI-WRENCH, Dept. P5081 

P.O. Box 9569, New York, NY 10249 


Save up to 90% 
Bargains in marine, aircraft, auto, hardware, industrial, 
mig.. etc. A must for hobbyists, conservationists, 

mechanics, handymen, outdoorsmen. Send $1 for great, 
big catalog (deduct $1 from first order of $10 or more). 


AIRBORNE SALES ĜO, Since 1945 
8501 Steller Dr., Dept. PSB1 
| P.0. Box 2727, Culver City, CA 90230 


Cards; stationery; envelopes; ad- 
vertising; labels; tickets; QSL cards; \_ 
announcements; greeting, sympathy. 

prayer cards; tags, etc. Save money. 

Own a Printing Business. 1 
We supply everything direct from | 
faror Easy instructions. Also Egi m 
raised printing like pres nie ‘Tlf ^a Ж 
Have alae Дын to income. = S| стсє\згоя 
Send 25¢ for catalog. — ego, rn 

Kelsey Presses, 8I-CH, Meriden, CT 06450 : 


Clock Movements: Battery, 


Electric, Urgos С А 
father, Westminister & Triple Chime, 
8 Day Key Winda & Westminister, Bim 


Bams, Barometers, Metal, Bezel, Paper 


og. 
SES, INC. 


NEWPORT E | ^ DEPT 
| 2313 W. Burbank Sivd., Burbank, Calif. 91 


_/ \Be an ELECTRICIAN] 


„еу Skilled Electricians Average Over $11 an Hour 
EZ| Learn at home in spare time with no previous ex- 
| perience. We encourage you to check on the job 


{i wa | market in your area and send for employment suc- 


h cess figures of our graduates. Learn installation, 
àmaintenance, Construction, lighting, heating, air 
- conditioning applications. Send for FREE FACTS. о 
Electrician's School, Dept. РС07І = 
ICS Center, Scranton, РА 18515 


Wr 


| Portable Steam Cleaner 


Steam in 60 seconds 


CLEAN: 
Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 


| liquid soap, propane fired. Weight 120165. 
EMEN Auxiliary pump required on low water | 
i E . pressure. | 
4 |  XWEDCO MFG. INC., Dept. 5-10 
dy Scott Lane e Box D, Jackson, WY. 83001 


~ and PASSIVE SOLAR _ 


GREENHOUSE 


L] New System 3 - “Brookhaven” model 
O Factory insulated triple glazing 

L] G.E. Lexan® Shatterproof Panels 

О 40% Tax Credit & State Credits 

О Lean-To, Free Stdg. & Window units 

[] Curved Eave, Bronze Tone Finish 
COLOR CATALOG and TAX CREDIT GUIDE: Enclose 
$1. for our catalog and price list, plus our guide to the 
latest federal and state passive solar tax credits and 
qualifications. All kits shipped Freight Prepaid. 

SAMPLE WINDOW KIT: Enclose $5. for catalog and 
tax quide above, plus actual samples of greenhouse alum. 


frames, G.E. Lexan® glazing, assembly manual and 
heating quide, 


FOUR SEASONS 
GREENHOUSES 


910 Route 110, Dept. PS-108 
Farmingdale, N.Y. 11735 
Phone: (516) 694-4400 


Div. Four Seasons Solar Products, Corp. 
(Custom Built to Standard Sizes) 


teen, E 


IFT had the tools and materials 
to build ту own bike from 


scratch. ldon t think I could build 


John Jurenka. 


one any better. | 
Santa Monica. CA 


Save assembly costs when you build your 


rugged work or play machine (in just 6 — 12 


hours) with an easy kit from Сагі Heald, Inc. B 


Choose from 10 bike, 8 tryke models; engines 
from 5 to 16 H.P. All have Comet torque 
| converters (no shifting); full suspension 
| (smooth ride); tubular steel frames (shrugs off 
| rough going). Optional electric start, lights for | 
| licensing, other accessories. 


NEW VT-1012 


SUPER 


BRONGC| 


Ш shown with 
| accessories 


Special Offer 
— Опе FREE 
accessory 


with bike or | 


tryke order! 


Carl Heald, Inc. 
Dept. PS-88, Р.О. Box 1148 
Benton Harbor, MI 49022 


Write today for free brochure 


NOW SAVE[ 159.80] & - 


on a famous 
TROY-BILT Tiller! 


ў 


Just 
ONE HAND! 


'"Off-Season'' Savings now in effect! 
Right now is the best time ever to learn 
about the amazing TROY-BILT Roto 
Tiller-Power Composter...the ‘‘break- 
through'’ machine that's allowing anyone 
—of any age—with any soil—to easily 
have a fabulously fertile, productive 
garden! For free complete details, prices, 
write today to: 


TROY-BILT 102nd St. & Sth Ave., Troy, NY 12180. 
© 1981 Garden Way 


агаи ® Roto Tiller-Power Composters 


Hs A 
102nd St. & 9th Ave., Troy, N.Y. 12180 


Please send the whole wonderful story of TROY- 
BILT® Roto Tillers including prices and OFF-SEA- 
SON-SAVINGS now in effect for a limited time. 
Mr. (Please Print Clearly) 


Address 


КЇ ысы и ga pe E E 
State ———— || —rs | 
SS Se SE 


BE YOUR OWN BOSS! 


Sharpen Saws 


and other tools in Profitable 
a Business of Your Own 


qa 
58 An Hour 


and MORE 


Sparetime oF 


xs [ 3 ча L| Hundreds of men now using 
doque | the Foley plan successfully. . . 
йлн BE Ж ... YOU Can Do It Too! 
Find out TODA Y how the proven Foley plan can quickly put 
you in а Money-Making business of your own. Work in your 
spare hours and weekends for extra income, or start a fulltime 


| shop. Set the hours you want to work... keep the profits you 
| earn. Age, education or minor handicaps are no barrier to 


success, Mo special skills, experience or huge investment 
needed — not a franchise. Start in basement or garage. No 
selling involved, no canvassing — keep WE profit on every 
dollar you make. Plenty of business from handymen, carpen- 
ters, contractors and industry. 30-Day No-Risk Trial! 
Send for complete facts and details without obligation. 
Our FREE Booklet tells how to start, how to grow, and how 
Foley will even finance you. Act NOW! 


c«m u fill in coupon below. Mail то: 
. Foley ; 


5131 Foley Building 
Minneapolis, Minnesota 55418 _ 
ga CLIP OUT AND 
FOLEY Manufacturing Co. 5131 Foley Building 
Minneapolis, Minnesota 55418 


Please send FREE Book about the opportunities in my own 
Sharpening business. | understand there is No Obligation. 


NAME 
ADDRESS = 
A CITY/STATE 


аш иш шш шш ын шы иш эп шю пш иш иш шш иш шиш иш шш шш иш иш иш пш шиш иш 
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e УС З®иттза 

ENDS WOOD SPLITTING DRUDGERY 
New low cost COMPACT MODEL with trailer type wheels 
and hitch coupler for farmers, camps, } cottagers. 
10 ton ram, 2 cycles per min., splits i XA 
logs 25" x 18”. Also avail- 
able for 8" wheels for 
trunk transport. 
For details write: 


PUBLIC NOTICE! 


Bankruptcy & Financially 
Distressed Merchandise! 


We are authorized liquidators of in- 
ventories that must be quickly sold 
at sacrifice prices due to a variety of 
reasons, such as: 


MUST LIQUIDATE 
AT BELOW DEALER COST! 


Aircraft & Police 


SOLAR HEATING 


Overproduction . last year's mod- 

els...economic recession... plant ; : 
closings ... bankruptcy . .. exces- PRODUCTS CATALOG 
sive competition . . . financial prob- Everything for ACTIVE and PASSIVE 
lems... order cancellations, etc. including Sun-Lite" Glazi 


dienen ot 
| to-find 


If you know of any company with 
surplus inventories that must be liq- 


urplus іпме! | | 00 ppd 
uidated for immediate cash, call us 
Toll-Free: 1-800-328-5082. Only SOLAR COMPONENTS CORPORATION 


Dept.P P.O. Box 237 
Manchester, NH 03105 


products in perfect operating con- 
| dition will be considered. 


| FACTORY NEW! з. за '/ 


Bored with TV? Tired of ra- 
dio disc jockeys, talk shows, 
soap operas? Then get where 
the action is! Tune in on exciting 
dramatic, real-life events hap- 
pening all around . . . and in the sky 
above . . .24 hours а day! With this 
sensational Bearcat Scanner, you 
can eavesdrop on radio communi- 
cations between high-flying planes 
Ж — and air control towers. OR, listen 
p 0] FIM БЫ Тате to police, fire department, highway 

JH; “= | patrol calls. Tune in paramedics, 
Lb... civil defense, harbor patrol, ama- 

i teur radio operators .. . and more! 
Over 7000 available stations to lis- 
ten to across the nation. 


TRAILER FOR THE 80 5— Bu rro Travel Trailer kit sleeps four. Under 
1,000 Ibs. Fiberglass. Ready to tow. Finish interior only. Write Burro 
PS-B. 14143-21st Avenue North, Plymouth, MN 55441. For full color 
catalog send 5200 to cover post age and handling. Dealers Wanted. 


шинен: GREAT OUTDOOR FUN, eia tan 


SEARCH ELECTRONICALLY FOR ... gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays for itself. U. 5. Patented. XC 
For your neares! dealer co " 
and free catalog 

uw CALL TOLL FREE 
# 4 1-800-547-6911 


= ИШ ШИШИП 


nimii Sweet Home. OR AVO inci 


STAINED 
GLASS 


Send 50* for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 


9 Only $17.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


ONE 
YEAR 
WARRANTY 
| FROM 
MFGR. 


A Money-Saving 
Troweling Tips Booklet 


' | [ | 
With this powerful, pocket-size scanner, you can monitor Retail Value 


4 different stations at a time. To tune in more stations, quick- 
ly remove the small crystals inside; insert 1, 2, 3 or 4 more S 
that are tuned to the specific stations you desire. Over 7000 | P 


e 24-page 
Aana n iei чп a Airports, police, ше illustrated booklet 
rtr s, highway patrol, civil defense, national weath- ! 
er service, paramedics, harbor patrol, amateur radio, etc, OUT THEY GO AT 3 ур а avas 
e FCC certified. Highly advanced, solid-state design. ae eI jani ы 
e Range up to 10 miles under ideal conditions. you time 


e List of tools 
needed for each job 
e Tips on cement, 


e Monitors AM VHF aircraft band 118-136 MHz plus public 
and private service FM UHF band 450-470 MHz. 

® Operates on four AAA batteries or four nickel-cadmium 
rechargeable batteries (not incl.) 


© Can operate on AC current with an adapter (not incl.). Includes certificate entitling you block, and brick 
dicas flexible antenna and wire antenna. to 4 Fros hd directly from work; plaster repair 
| : h x1 + earcat for specific stations you | 
сар aie bibens dus аш: канын ина desire. Additional crystals he and dry wall 
€ Manual station select or fast automatic scanning. ври ои. Монеа at ا‎ ida e Used by many 
6 Lockout switch for skipping stations not in use. Sud ik aUallablé Áo Heaibot vocational schools 
e Squelch control for blocking out unwanted noise. (Their phone number is in the box and training centers 


e L. E. D. channel indicator lights. with the Scanner.) 


Credit oo === = fc. O.M.B. Co. / Liquidators Dept. B-528-2300 | 
| 3258 Minnehaha Ave. 5. Z Minneapolis, Minn. 55406 


members can ! 
| sena Bearcat агана at $75.00 each plus $3.00 


order by phone. 
D: B each for shipping and handling. (Allow 3 to 4 weeks daliv- 
Toll Free: 1-800-328-5082 ery. Add an extra 2 to 3 weeks if paid by check. Sorry, no | 


j If busy signal, or after business hours, or C.O.D. orders.) 
L. My check or money order is enclosed. 


(ж Charge to my credit card account: 
C Mastercard VISA ПА, Exp. [Diners Club 


C.O.M.B. Co. Е 
LI ш © E a | PLEASE PRINT CLEARLY 


aa 


e Just $1.00 

э (includes mailing) 

Ңң | Send for your professional 
E. troweling tips booklet today 


Dr. 
"Troweling Tips" booklets at $1.00 each 


Enclosed is 


in Minnesota, call 1-800-228-2606 
24 hours a day, 7 days a week. SLUR 


Name 


| 

| | 
| | | 
| Address Á | 
| | 
| | 
| | 
| 


ONE OF THE NATION'S LARGEST | 
AUTHORIZED MAIL ORDER LIQUIDATORS l Address 
OF CONSUMER PRODUCTS | city = 
| 3258 MINNEHAHA AVENUE SOUTH | SI e lP 
MINNEAPOLIS, MINN. 55406 | Phone | 


City 
Don ——— D 
Send to: 

Marshalltown Trowel Company 


104 Eighth Avenue * Dept. PS-8 | 
Р. О. Box 738 * Marshalltown, la. 50158 


а з — — ы س‎ — — АН — — тч ھھھ س‎ 


Minnesota residents add 4% state sales tax. 
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How much good is your 
exercise do 


Now you can check instantly 
on whether your exercise 
program is helping or 
hurting you — 

You play a round of golf. or a few sets of 
tennis. Or jog two or three miles. 

After you've showered, perhaps had a 
drink, you feel terrific. Had a great time. 
Done yourself a lot of good. Or have you? 
Could this kind of day have hurt rather than 
helped you? 

It depends. And maybe, for your future 
fun and fitness, you should find out now. 
Because all exercise is not equally beneficial 
for everybody. You could have done your- 
self some harm if you did the wrong things, 
or the right things — but the wrong way. 


That most vital organ of your body, your F 


heart, is what you should check to be sure: 
And to check your heart, you must check 
your pulse rate — before, after, and even 
during exercise. 

Generally, exercise is beneficial if it raises 
your pulse rate for a period, and then, as you 
stop strenuous exercise, your pulse rate re- 
turns to normal. Let's say your normal pulse 
rate is 60 per minute. Exercise might pick 
it up to 100-120, or more. Good. Your heart 


— HEARTBEAT — 


F EXERCISE СОО! OFF RELAX 
EXERCISE 5 MIN. 20 MIN. 5 MIN, 


@ USE PULSE RATE MONITOR 
This chart illustrates example of a beneficial 
exercise session. See your doctor to determine 
what yours ideally should be. 


PRE WARM UP 


is getting a workout. But, when you stop 
exercising, how long does it take your pulse 
rate to return to normal range? 

If it does this in about ten to twenty min- 
utes, you've probably gotten the right kind 
of workout. Improved your endurance, 
strengthened your heart. And, as your heart 
grows stronger, its workload of supplying 
oxygen to your body gets lighter. 


This kind of exercise can also help to 
stretch your life expectancy, and let you 
enjoy fitness and the fun of sports, and 
other exercise, for years. 

This supposes you have a normally sound 
heart and no coronary problems. For the 
thousands who have had a heart problem, 
or an attack, less strenuous exercise 15 
usually recommended by doctors and car- 
diologists. 

Especially if you are in this category, you 
should know your normal pulse rate and be 


ing 


The Novatec Digital 
Pulse Rate Monitor® 


able to check it instantly to be sure you're 


not overdoing it. 

The key to it all is an accurate pulse check. 
Fortunately, there is now an instrument that 
does this immediately and electronically. 
Any time. Any place. It's the Novatec Pulse 
Rate Monitor. Light weight and simple to 


2 use, it gives you a clear digital read-out, as 


your pulse beats. 

It’s a break-through in optical scanning 
and micro-computer technology. Engi- 
neered by Novatec, Inc., an advanced per- 
sonal electronics firm in Lancaster, Pa. The 
Pulse Rate Monitor is for men and women 
who value the quality of their lives and the 
fitness of their bodies, It's small enough to 
carry in pocket or purse and compact 
enough to use in one hand. 

Take it with you as you jog or run. Instant- 
ly measure how rapid your pulse rate has 
become; pause a while to be sure it returns 
to a normal reading, and that you're not 
over-straining. Check after a particularly 
gruelling few sets of tennis. Or, if you're 
playing a rbund of golf, be sure you are get- 
ting enough exercise as you walk around 


the course. (You may not get nearly enough - 


if you use a cart). 
Use the monitor to check on how drinking 
alcohol, coffee and tea affect your pulse-and 


heart rate. In a short time you'll learn some | 


surprising things about how your usual 
activities affect your heart and your fitness. 

You can also check on whether smoking is 
affecting your heart action; how your heart 
reacts to a good night's sleep; how tension 
and stress may be affecting you. And, it's a 
good biofeedback device. 

You'll learn how to govern your exercise 


you? 


to be sure it is benefitting you. You'll dis- 
cover when to put on steam; when to take it 
easier, when to relax completely. 

Using the Pulse Rate Monitor is as easy as 
slipping your finger into its comfortable 
clothes-pin type pickup. There, sensitive 
optical sensors begin to register surges of 
blood in the capillaries of your finger every 


` time your heart beats. The Monitor reads 


these surges, or pulses, and feeds the infor- 
mation into a digital processor. The pro- 


| cessor automatically averages out the inter- 


vals between pulses, computes the number 


| Of beats per minute and sends this to the 


continuous LED display. (All in less time 
than it took you to read that last sentence.) 


| The display panel gives you a readout of 
| your pulse — in bright red numbers — 


which the computer updates every six beats. 


| A red dot flashes at every heartbeat. 


The Pulse Rate Monitor provides an 
accuracy possibly unparalleled by anything 
short of in-place. hospital cardiac equip- 
ment. You'll find it a faithfulally to help you 
determine if you're keeping fit, gaining or 
losing in heart stamina, getting enough 
exercise. 

It comes to you ready to use, with three 
Penlite batteries, a mounting bracket for 
use on most bicycles or exercise cycles; a 
complete instruction booklet and a chart to 
record your progress in shaping your exer- 
cise and sports program to increase your 
general fitness. 

There is a limited 90-day warranty from 
Novatec, and we add our unqualified guar- 
antee that you may try it for a full month. 
Let your doctor give his opinion. If you 
should decide, after a month, that it has not 
proven a genuine health boon and a guide 
to your better well-being, return for a 
prompt refund. 


To order — and charge to Visa, Master 
Charge, Am. Exp. or Diners Club — just call: 
TOLL-FREE ANYTIME 
1-800-331-1750 
Operator 404 
(In Okla. 1-800-722-3600) 

Or, mail the handy order coupon below: 


Р5081 


LI: IL. mim шык md 


TMM PULSE MONITOR 
P.O. Box 9569, Church St. Sta, 
New York, NY 10249 


Please send me... Pulse Monitor(s) at 
$99.95 ea. plus $3.50 ea. shipping & hnding. 


DJ I enclose full payment of S 


(Residents of CA, CO, FL, IL, NY, PA, VA, VT 
add appropriate sales tax) 


О Charge to: L1Visa O Master charge 
O Am. Exp. О Diners Club 


| Card # 
NAME 
STREET 


Exp. 


ма ша ашан . 


CITY = 
STATE 


IT'S ABOUT TIME? 
SOLID BRASS GRANDFATHER 
< CLOCK MOVEMENTS 

| . AT INCREDIBLE 


Diplomat 1000-1 Grand- 
father Clock Movement. 
Available with Tempus 
Fugit or Moving Moon 
Dial. Roman or Solid 
Brass Raised Arabic 
Numerals. Westminster 
Chimes. 


Now you can own the finest solid brass, pre- 
cision crafted Grandfather Clock movements 
тп the world today without having to sacrifice 
quality for price . . . direct from Diplomat 
Clock Company . . . and at INCREDIBLE 
| DEALER PRICES! 

WRITE TODAY FOR OUR SPECIAL DEALER PRICES! 
As a Diplomat dealer, not only do you receive 
|tremendous discounts on movements, you 
also receive substantial dealer reductions on 
| our entire line of heirloom quality solid wal- 
nut Grandfather Clocks . .. both assembled 
and finished and kits. 

| WRITE TODAY AND LET US QUOTE OUR DEALER 

PRICES DIRECT TO YOU! PHONE INQUIRIES 
| WELCOMED 205/626-9109 
| Supplier to the Wholesale Trade since 19/1 


' CLOCK COMPANY 
| 1148 Highway 31 North e P.O. Drawer 544 
| opanish Fort, Alabama 36527 
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Over Hall! a Decade of Satished Customers 


"Silicone" Mop 
KEEPS YOUR CAR 
SPARKLING BRIGHT! 
No Washing or Waxing 

d! ha 
NO WORK! 
Glides over your car 
for a “show-room shine" 

Save yourself the money you spend at car 
washes. Or the time you spend washing your | 
car at home. Save on car polishes and waxes. 

Fantastic long-handled mop (impregnated 


with Silicone substance) protects and pol- 
ishes. Made of finest cotton fibres. Picks up 


| grime; cleans and polishes as it glides over 
| your car. 


Easiest, surest way to drive a car with that 


| new-car look all the time. Safe for all car fin- 


ishes, from Rolls to compact. 
Your hands and clothes stay clean, too, be- 
cause you never touch the car. Your wife will 


| love it! Only $3.99, plus 90€ postage & han- 


. Res. of 


dling. 2 for $7.50 + $1.50 post. & hdl 
AZ, CA, CO Wi add 


, FL, IL, NY, PA, VA, 
sales tax. Mail order with payment to: 
TMM AUTO MOP, Dept. P3081 
P.O. Box 9569, New York, N.Y. 10249 
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Protect Your Cash And. 
Valuables Against Theft. 


with the original 


URLLIT- 


| Clever hide-away defies detec- 


tion. Only you know its secret. 
Only you have its key to lock, 
unlock it. Easily installed. with 
complete КА and Instructions. 
7 1/8"Hx 3 3/8" D x 

Thousands “ald at $14.99, 
Now just $12.95 ea. + $1.50 
post. & hdlg. 3 or more sent 


| postpaid. (Res. of AZ, CA, CO, 


FL, IL, NY, PA, VA, VT. WI, 
add sales tax). Send to: 


TMM WALL-IT, Dept Р5081 
P.O. Box 9568, New York, NY 10249 


+ SHIPPING 


2-DRAWER 
HOME OFFICE 
FILE 


Running a home, like run- 

ning a business, takes 

paperwork. Here's a cor- 

rugated fiberboard file 

cabinet that makes or- 

ganizing and storing rec- 

ords, receipts and references 

simple and easy. Sturdy 2-draw- 

er wood-tone unit fits in almost 

anywhere. 22" Н x 13%" Wx 

1534" D. Includes drawer pulls and label 

holders. Assembles easily without tools. On- 

ly $8.95 + $2 Phipping а La nas, of AZ, CA, 

O, FL, IL, NY, PA, VÀ, VT, WI add sales tax. 

MasterCard or Visa accepted (give name of 
card, account no., exp. date). 


TMM HOME OFFICE FILE, Dept. PS081 
P.O. Box 9569, New York, NY 10249 
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7 AUTOMOBILES 


THEFT PROOF YOUR CAR 
Not an Alarm, Complete Kit - Easily In- 
stalled. $29,95 Postpaid, Valmade Ind., 
Р.О. Вох 5432, Akron, OH 44309. 


STOP, BEING TAKEN FOR A RIDE 
BY AUTO REPAIR SHOPS, Automotive 
Expert, 25 Years. Extraordinary new 
book, COMPLETE DETAILS FREE. In- 
Legrity Enterprises, P.O. Box 266A, 
Middle Village, NY 11106. 


WATER Injection - Build E Easily. In- 
expensively! Free Details - sase, U&I, 
Box 4873-PS8, Boise, ID 83704. 


SAVE MONEY. INCREASE MPG 
THROUGH ESTABLISHED ENGINEER- 
ING TECHNIQUES. Send $4.95, R&D 
Engineering. P.O, Box 2742, North Can- 
ton, Ohio 44720. 


— MÀ Ó 


SECRET 200 MPG Carburetor Re- 
vealed! MPG-PS881, Box 2133, San- 
dusky, OH 4487 70. 


^ ALCOHOL Car | Conversion, 47 pages, 
$5.95. Alcohol Fuel Fackes, 192 pages, 
and Literature, $8.50, 2.00 More For- 
eign, Catalog $1.00. Nielsen's zv 2те 
tems, Route #2P, Winner, SD 575 


THE LEGENDARY “200 MPG CRET. 
RETOR." How = To Plans, 
Build your own, H&A, 
Box 438-PS, Bowling ( Green, MO 63334. 


` SAVE. Gasoline Transferred from 
Your Vehicle to Any Boat, Car, Mower. 


Easy Installation. Details $1.00. Bestos, 
Box 6125, Oconomowoc, Wisconsin 
230686. 


— 


STEAM CARS—Best Mileage, j Any 
Fuel. Information, 25c. Stereoscopium, 
3774 Fifth, 24C, 92103. 


RATINGS: Lubricants, Additives. Seal- 
Ants, etc., $8.95. Sample $1.00. SCAL, 
Box 41, Lemaster, | PA 17231. 


NASA SPACE PHOTOS. 
Free catalog. Woodstock, Box 2519-Р5, 
Beverly Hills, CA 90213. 


EASY — how to greatly re reduce brake | 
epair costs and brake fade, Applies all | 


ars. $3.00, Box 20203, Houston, Tex- 
s 77025. ES 


AUTOMOBILE RE-TUNING FO FOR MAX- 
MIZED ECONOMY. Simplified tech- 
niques increase MPG 50+ %! DETAILS 
REE!!! Techneering, Box 12191CC, Nor- 
olk, VA 23502, Telephone (804) 495- 
2033 (recording). 


NEW Carburetor Book. 100 + MPG 
arburetors, Free Information, Carbu, 
R oute 1 1A, A, Hitchcock, SD 51348. 


IMPROVE E Mileage with Methanol In- 
jection, Simple, Legal, Safe. Plans 
$4.00. “Energy House’, Box 3581, 

Granada Hills, CA 91344. 


ELECTRIC CAR PARTS. Catalog con- 
ains parts, plans, instructions. Send 
$3.00 to Electric Vehicle Components 
atalog. Flight Systems, Dept. EVE, 
P.O. Box 25, Mechanicsburg, PA 17055. 


1A ELECTRIC VEHICLES 
HYBRID ELECTRIC FANS 


TOMOTIVE MILEAGE & PERFORMANCE, a bi- 


МРС Diese! Rotary Hybrid results start with Vol 
E. No. 1. Plans $15 plus $2 postage. Vol. 1 $15, one year 
Éubscnotion $15 issue $3. Send to: 


OMOTIVE MILEAGE & PERFORMANCE 
1008 W. Sunset 
Springdale, Arkansas 72764 


2 AUTO SUPPLIES & 
EQUIPMENT 


HONDA ACCORDS All models 1978- 
B1. Install front seat arm rest, Attrac- 
ive. Adds 100% to driving comfort. 
usca, 17 Calvin, Wilton, CT 06897. 


ALTERNATOR Generator Rebullding 
Book, Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 


ANTIQUE Ford Parts, Restoration 
Supplies. Catalog $2.00, Mark, Layton, 
J 07851, E ep. СОЕ уы 
STOP AUTO THEFT, new electronic 
auto immobilizers stops theft in sec- 
ponds. Details $1.00, refundable, Tsang, 
P.O. Box 9193-AA, Newark, DE 19711. 


3 AUTO TRAILERS & 
CAMPERS 

` CAMPER/TRAILER KITS - PLANS - 

Fifth Wheels - Vans - Covers - Motor- 


omes - Simple construction - Save! 
catalog $1.00. GLEN-L R-V'S, 9152 PS 


Beautiful! | 


CLASSIFIED ADS $6.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $24 per line. DISPLAY-CLASSIFIED $330 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for October issue (on Sale September 
15) is July 28. Send orders to Mary C. Ansbro, Classi- 


fied Adv. Director, 
New York, NY 10017. 


Popular Science, 380 Madison Ave., 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


PLANS: Go-Kart $2.50, Mini-Bike 
$2.00, Mini-Car $3.00, Pedal-Boat 
$4.00, 12’ Sailboat $4.00, Front Trac- 
tion Kart with  Gearless Differentiel 
$10.00, Mini-Jeep $3.00, 8 H.P. Trac- 
tor $10.00, Soap-Box $3.00, Mini Ve- 
hicle D.A., Chazy, NY 12921. 


5 AVIATION 


MAKE Money $$$ Making Propellers. 
Build own machine, Plans information 
$1. 00. Box 1002, Mesa, Arizona 85201. 


BASIC HELICOPTER HANDBOOK 
TECHNICAL MANUAL. Design data, 
Aerodynamics, control components. 111 
pages, heavily illustrated, $11.95. TTM 


Industries, Box 135A, Maspeth, NY 
11378. 1378. _ 
^ BOOMERANGS — INCREDIBLE RE- 


TURNI You can do it. Exciting! Order 


your FREE catalog today. Boomerang- 
Man, 312 Park, Monroe, LA 71201. _ 


AIRCRAFT KITS 


Compte! aiiis Plans 


1284 Ё, TYPES 
Seat Ы CATALOG-$500 oun A 


SEND To: LIGHT FLIGHT PRO. 


И Cr PO. Box 19828 Ж Houston. Texas 77024 


BUILD A JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 


HANDBOOK (many Жога) $5.00 
PLANS and HANDBOOK: only $11.00 


HELICRAFT 
Р.О. Вох 16488-A Baltimore, MD 21217 
5A HOVERCRAFT 


HOVERCRAFT Plans. Catalog 51.00. 
Universal Hovercraft, Box 281, Cor- 
dova, IL 61242. 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered, Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet, $9.95. Aero-Projects, 
Hox 511BP5, Clinton, NJ 08809. 


BARTLETT Flying Saucer, Complete 
Plans/Supply Sources: 53.00. Write: 
Herb Bartlett, P.O. Box 156-5, Silver- 
dale, WA 98383. 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise. 
Free Brochure, RDA, Box 873-N, Con- 
cord, NC 28025. 


GRAVITY 


mee eq 


FLYWG , schematics, diag 

mance charts & more in PRIMER VOL. 105 

$20 pod. GUARANTEED! VISA/MC add $5. 

$10. TECHNOLOGY, Box 132-A, Eureka 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


p. SS 
OPERATE your pleasure craft safely. 
Send for “THE CAPTAINS LETTER" 


$6.95, Captain Freitag, RR 1, Brookfield | 
з 00 ——— 


H O oo: 


| Large Selection) 


GAS Saver Dory Skiffs-Speeds 30 
Knots, 70 Plans: Power & Sail-Bro- 
chure / Photos $1.00/$2.00, Air Mail. 
Texas Dory, Box 720, Galveston, TX 
11553. 


EVINRUDE 1980 Bargains .. all sizes 
., $1.00 handling . , Scott-McCulloch 
parts . . Electra Marine, 610 Merrick 
Road, Lynbrook, NY 11563. 


BOAT KITS—27 Trailerable models 
—POWER and SAIL - 11’ - 30°. Molded 
fiberglass hulls and decks come factory 
assembled - you Install factory supplied 
interior, Save half factory-built cost, No 
experience dr a FREE 45 page Cata- 
log. БоБ. AC-81, 3800 West 
Highway MN 55337. 
(612) 590. 300 


BOAT PLANS - FRAME KITS - PATTERNS - 
Powerboats - Sailboats - Outboards - Canoes - 


De 
Burns ville, 


| Kayaks - Rowboats - Duckboats - Houseboats - 


Runabouts - Dories - Workboats - Fishing Boats 
- B' to 49' - Construct In - Plywood - Cold Molded 
- Wood/Epoxy - Fiberglass - Steel. Lowest cost, 
highest quality! Easy, proven methods include 
instructions especially for amateurs. No lofting! 
SUPPLIES - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books - Trailer pes po 
144-page catalog - $2.00 - Includes FRE 
"BOATBUILDING SUPPLIES” brochure. 
GLEN-L Marine, 9152 Rosecrans, Dept. SP, 
Bellflower, CA 90706. 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - World's 
largest catalog - 300 Designs - 8'/80' - Plywood - 
Fiberglass - Steel - POWERBOATS - Inboards - 
Outboards - Cruisers - Sportfishers - Hydro- 
planes - Runabouts - (KAYAKS CANOES - 
- SAILBOATS - Daysailers - 
Trailersailers - Multihulls - Motor Sailers - FIBER- 
GLASS - Cloth - Resins - Foam - C-Flex - CAT- 
ALOG $2.00 - "Includes FREE Materials Bro- 
chure - Hardware - Fastenings - Equipment - 
Riggingsails - Glue - Etc." - (Book "AMATEUR 
BOATBUILDING" - In - Fiberglass - Plywood - 
Epoxy Wood Saturation Technique - $6.00). 


CLARKCRAFT 
16-5 Aqua Lane, Tonawanda, NY 14150 


11 DO-IT-YOURSELF 


R "á'—— —— ÁÓ'— d—— À—  — —— — 

CABINETS? Easily designed and built 
by you with the Kitchen Blueprint and 
Planning Guide. Only $6.00. Shipman 


Cabinets and supply. 103 First, Glade- 
water, TX 75 


RECEIVE 80 am channels by 
satellite! Secrets , . . 11-00. Meier, 
Маре St.-S8, Charlevoix, Michigan 
4 ^ 


REUPHOLSTERY MADE EASY. In- 
struction Book, Supply and Tool Cata- 
log. Send $2. 00. Upholstery Alds, Box 
313-P, Old Bethpage, NY 11804. 


—————M— M —d—m——— À!—Pá !oá—— Í ^ —" 


SATELLITE ANTENNA, build for less 
than $125.00. Illustrated manual 
$15.00. Full Scale plans $15.00. Both 
$20.00. Information $2.00, Satellite 
Innovations, Box 356M, St, Cloud, 
Florida 32769. 


MICROSCOPE - How to build using 
household items, Illustrated plans, in- 
structions $1.95. Kimmel Scientific, 
Dons РӘ, P.O. Box 110, Glen Ellyn, IL 


DON'T PAY YOUR PHONE ‘COMPANY! 
Save money, install your own teleg- 
phones. Booklet $5.95. J.J. Associates, 
502 Main, Peck, ID 83545. 


ن ب و — 


^ ТОМ GENERATORS, Outperform $200 
Models, Kit $64.50, Complete $79.50. 
Professional Ionizers, 2146 Wellington, 
Wichita, KS 67203. 


PLEXIGLAS Craft Instructions. $1.00. 
Plexicraft, 1882 Oakforest West, Clear- 


WIRELESS electronic doorbell, 


SATELLITEV EID 


We manufacture the h 


satellite TV information, aiming ni , 
ede ада Шыу, ¢ handing e ct 
TER TEMS IRE 


SAVE $535! SATELLITE TELEVISION 
MANUAL, SOURCE CATALOGUE, Dish- 
es, receivers, complete systems. Design, 
programming. Illustrations, photos. 
$3.95. Westcolony, Dept-B, Box 9471, 


Fresno, CA 93722. 

"PROFESSIONAL' GIANT SCREEN 
PROJECTION TV - "Don't Be Fooled 
By Cheap Imitations" - Build The 
Best! - Simple Construction! - FREE 
Information! - POLI-VISION, 1688 Dun- 
more St., Throop, PA 18512. 


SUBSCRIPTION TV DECODER kit 
$39.00. Includes parts, manual and 
etched board. Manual only $4.60, Cata- 
log $2.00, Joe, P.O, Box 61, Cumber- 


land, ВІ 028864. 


SCRAMBLED TELEVISION SECRETS! 
Manual includes two scrambling /decod- 
ing systems with detailed circuits, De- 
coder dealers listed: $14.95, MICRO- 
WAVE TELEVISION MANUAL: £16.25. 
Kits available, Information package: 
$2.00. ABEX, P.O. Box 26601-P32, San 
Francisco, CA 941 128. 


ODORLESS TOILET SYSTEM. 100 4 (t 
Effective. Kit Adapts to Existing Toilet. 
Free Information, Ventaway, Box 951, 
Southold, NY 11971. pham 

HANDYMAN'S dream come true. Build 
your own thermostat controlled forced 


air wood burning barrel stove. NO 
WELDING REQUIRED! Detailed plans 
$10.00. McEits, Box 32, Beloit, WI 


53511. 


SOLAR WATER HEATER. Reduce 
utility bills. Simple do-it-yourself plans 
materials. Send $4.95 to: G.C, Moore, 
CNLP Box 43, Pearl Harbor, HI 96860, 


light 
switching, neighbor warning system, etc. 
Plans $2.00, kits avnilable. ‘Montclaire 
T.V. Inc., Dept. A, 1413 Troy Rd., Ed- 
wardsville, поі 62025. 


` LASER ` HANDBOOK with burning. 
cutting, Ruby Reds, Co's complete plans, 
books, and parts. Send $4.00 to: Famco, 
Dept, PS, Box 1902, Rochester NH 
038t 867. 


` PATENT inventions yourself. Free e» ex- 
amination 100 page book, Pay $5.00 
later if satisfied. Send name, address: 
“Do-It-Yourself Patent Guide-PSY, " 
P. O. Box 2774, Pittsburgh, PA 15230. 


FREE CATALOG of ' Formulas, tips, 
remedies, plans, Methods and Instruc- 
tions. Send to: n 14A Hughey Street, 
Nashua, NH 030 


` SATELLITE TELEVISION EARTH STA- 
TION Reference Manual and Buyers 
Guides, comprehensive educational, lay- 
man engineer U.S, send $18.05 plus 
$2.00 handling to: Lee Electronics, Box 
4127, Shawnee Mission, Kansas 66204. 


FANTASTIC SOLAR SAVINGSII - It's 
Easy! - Details FREE. avtek, Box 5202- 
MB, Rockford, IL 6112 т ПИН 


ELECTROPLATING, ry Text- 
book. All Metals. Electroplate Metallic / 
Nonmetallic Items, $9.95, Details Free. 
Tropic, Box 95Р, Palm Bay. FL 3: 32905. 


^ RECUMBENT. Bicycle Plans, convert 
your ten spoon, $25.00. Information 
£1.00, Easy Racers, 2891 Freedom 
Blvd., “Watsonville, CA 95076. 


1400 CATALOGS listed and described. 
Sources for everything imaginable. 
$4.00, Masterlog, Box 8739-A, Fairfax, 
CA 94930. : 

Quality 


HIGH-PRESSURE WASHER, 
brass pump, 1/3 HP motor, complete 
with spray wand, hose. Special Pur- 
chase. Send $139. '95 to: Hi-Tech, Inc., 
1515 Michigan N.E. Grand Rapids, MI 
40503 


TV DISH 


5.00. Precision Frame, $495. Anten- 
Ен 4910 Hill Park Court, Lorton 


VA 22079 
VISION 


- Plans for 12" reflector, 


КС уам 32707 


HYDROGEN FUEL 
Now, you can generate your own hydrogen and 
convert your automobile to operate on hyd 
fuel. You get electrolyzer and auto conversion 
plans and instructions, plus details on safe 
hydrogen storage and generating hydrogen 
FREE! Complete package: only $10.00 
RESEARCH & DEVELOPMENT 

Post Office Box &73 
Cnncnrd Morth Farmina 28025. _ 


HOT TUB C ‘A TALOG) 


à à pua пип ш тш ш &й& ш эй а 


è Build your own for under 
$500. Plans noae tile spa adapt. & super effi- 
cient PERMA-HEAT SYSTEM — stays hot 
year round .............. $6.95 (Refundable) 


Harris Ind. + Р.О Box 483 • Sausalito, CA 94966 


atellite TV | 


Sick of 
Network TV? 


| Our receiver lets you 
get over 75 channels 
of television directly 
fromearth-orbiting ca- Û 

| ble TV satellites! | 
HBO, Showtime, su- | 
per stations, sports 
and movies. 


FOR THE HOME 


From offshore oil 
rigs, data links to 
We Manulacture ار‎ пе рс 
Кы nstallations, 

Hardware! we wrote the book, 
Constantly updated, our 94 Page technical 
information book and catalog gives you all 
the facts. Inexpensive dishes, feeds, tele- 
metry software, kits and more. Recommend- 

- ed reading by NASA, The Office 

y of Consumer Affairs and quality 
companies like Rockwell/ 

Collins. Send $7.95 today! 


We dont just 
sell information! 


73 E CALL 
Tig 24-hra. C.O.D. Hotline 
(305) 339-7800 


(AM SPACECOAST, 


z RESEARCH CORPORATION © | 
О. 28 442- B, Altamonte Spgs. FL 32701 


SATELLITE TV 


RECEIVE 200 CHANNELS ANYWHERE! 


That's what the ads say. And, yes, it's 
true. but not just onywhere. 

We oller on independent computer 
analysis of your location, anywhere in the 
world. Our computer will tell you which 
satellites you can receive, where to point 
your antenna, & how strong the signals 
are likely to be. 

The cost? Only $19.95 for each location 
to be analyzed. (Air Moil $2.00 extra) 
Save hundreds--even thousands--of dol. 
lars. Send Money Order, check, or charge 
it on your VISA or Master Card. 

Call Toll Free 24-hrs! 800-228-2606 
In Nebraska, 800-642-8777 

SATELLITE COMPUTER SERVICE 

Dept. PS. 1808 Pomona Drive 
_ Las Cruces, NM 88001 U.S.A. 


FANTASTIC 
SCIENCE PLANS 


Stero-Controled Laser Show 
Methane Fuel (400 pages) . 
Hydrogen Generator / / Hydrogen Car.. 
Propane/Gasoline Auto Conversion . 

МНО Electrical Generator ........... 
Low-Cost/One-Man Hovercraft . . . .... 
Easy-Lo- Build X-Ray Machine 
Solid State 1азег................. 
Visible-Red He-Ne Laser ..... ceva ea 
25 KV Tesla Coil 


moxooouno 
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MONEY-BACK GUARANTEE 
— CATALOG $1.00 — 


RESEARCH & DEVELOPMENT 
Post Olfice Box 873 
Concord, North Carolina 28025 


L^ AMAZING ~. 
SCIENTIFIC and ELECTRONIC 
| DEVICES س‎ 


PHASER shockwave and invisible FORCE 
ЫШ? ME еы tor mons Cul: 
ing ring. cloud writing, holography and 
special effects. NUCLEAR in accelerators 
and detectors. PLASMA, ION. HIGH VOLTAGE. 

HIGH FREQUENCY TESLA COILS and LIGHT- | 

NING ators. TRANSMITTERS and CON- | 

| TROL s lor security, telephones, intrusion 
| detection, nature listening, PLUS PLUS INFRA- 


SONICS, ULTRASONICS, ENERGY. CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE: 


VICES. SEND $1 for catalog of plans, kits and 
completed items to 
| INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
| Amherst, N. H. 03031 


| |shaft.1 HP 1200 GPH 60" high 


ets SAVE THOUSANDS! LaValley Tire Re- 

=. LASERS UNLIMITED cycling - Mat-Making Machinery: (904) 
plans and parts sources 122-4588, (716) 334-9536. 

S CO2 LASER FOR BURNNGGUTTING: e | HEAVY-DUTY CANVAS TOOL BAG 

. | 15.00 VY 

e BEGINNERS LASER VISIBLE RED and IR... $10.00 WEA 

e LASER PISTOL and RIFLE .............§ $10.00 

e VISIBLE RED LASER LIGHTGUN......... $10.00 

e MULTI COLOR LASERS ............... $10.00 

e LASER LIGHT SHOWS ...............- $12.00 


e LISTING OF LASER BOOKS & COMPANIES $ 7.00 


LASERS UNLIMITED 
| Dept. L1, Box 716, Amherst, N. Н. 03031 


PUMP 
DRAIN « IRRIGATE 
CIRCULATE • SPRAY 


Heavy-duty rustproof ball- 


bearing purnp. Stainless 


or 3000 СРН 25'well.5200 GPH max.1*4* 

Tourne or direct drive. Use ta ЫР: | 
Money back guarantee Add $2 pstge & hnding$21.95 

LABAWCO Box 35, BelleMead, N. J. 08502 


pockets with snaps. large zipper (ор, 
reinforced bottom. dark green 


н Б" 12" $18.95 ea. ppd. 
6” x в" x 18 e P. О. Be NS an ee 
Dx гр 
TOOL BAGS сену 1L 60416 
Outside Continental U.S.A. Add 23.00 


Side 
wel handles. 
ы 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed ferm 
uch unique products as; Nightime vision de- 
ices, super sensitive directional mikes, | 


HOME REPAIRS. 
REMODELING 


BUILD circuit that will automatical- 
ly switeh to your power generator dur- 
| ing power failures, Schematic, $5.00. 
Oliver, Rt. 1, Box 66, Jones, AL 36749. 


15A ENERGY SAVING 


CUT COOLING BILLS 50%, Guaran- 
teed! $4.95. 30th Century, Box 505, 
Derby, KS 67037. 


FREE HOT WATER 
From your air conditioner, 2 thru 5 
tons, Complete DIY instructions. $9.95. 
ESD Industries, 1146 Westport, Unit 
6, Mississauga, Ontario LST 1G1. 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal. Save money, 
Instructions $7.00. Western Research, 


15 


COMPLETE 


Plans for Build- 
m —$3.50 each 
od — $16.00, 
INVISIBLE FORCE 
FIELD—$2.50. MOON 
MAN ROBOT— $2.50 


SOUND LASER ..,......... Eo Box 1061 PS, Woodland Hills, CA 

lon Aeronautical Lift System —— TS 91365. 
eres шка кз $225.00 system. Building instructions $5. 00 
High Power COs Laser ............... $5.75 | Sprinkool, Box 1467, Plano, Texas 


Catalog of super Science Projects—$1.00. 
JACK FORD SCIENCE PROJECTS 
РО Bex 9484, Duluth, 6 GA; 30136 


MASA Powerfactor ` controller avail- 


board, electronic parts, and plans [for 
120 VAC motors to 1 HP. RODCAR, 
2720 Biloxi Lane, Dept. С, Mesquite, 
Texas 75150. 


BEWILDERED by 
Claims? Detailed 50 page Report ana- 
lyzes alternatives, using easily applied 
"Pav-Off" Method, Great $5. 00 value!" 
Write: “Enerviews", Dept. PSB, Box 
150, Guelph, Ontario, N1H 6J8. 


15", REDUCTION IN HEAT COST 
Natural Companion with Solar, Wood 
Heating, STRATOS, P.O, Box 1, Weed, 
CA 06094. 

DETAILED - SOLAR COLLECTOR 
PLANS water system for home heating 
electronic sensing - $15.00. Bedrock 
Homes, Box 2283, West Scarborough, 
Maine 04074. 


ا 


ENJOY WINTER, Build Wood Central 


Energy Saving 


DENCO INC. 
Вох 175 
Onalaska, WI 54650 


Heat. Complete Plans 57.95. Home 
DOR bi P.O. Box 25, Belvidere, NC 


Enjoy free heat & power. Send far 
energy Encyclopedia. Complete liat 
of Mig.. cost, specifications, on 
most alternate sources of energy = 
Plus Catalog of Plane avallabie far 
do-it-yourselfers. . $4 00 


DD Service 
14A Hughey St., Nashua, NH 03060 


GENERATE ELECTRICITY with un- 
modified induction (washer type) mo- 
tor. Reverse electric meter. Simple! Le- 
gal! Instructions $3.95. E.P.S. Box 
3572, Shawnee Mission, KS 66203. 


SAVE HEATING COSTS 
SWIM IN A SOLAR ibt 


INFCATRCOVER 


12 HOME CRAFTSMAN 


“GETTING Started in Stained Glass” 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


12A FOR THE HOME 


 VANDAL-PROOF vour mailbox with 
rubber, Details $2.00, БУ; Р.О, Box 
2701, Sumter, S.C, 291 


13 TOOLS & MACHINERY 


WATER WITCH 
well drilling rig. information. 
Dresde Mfg. Co., P.O, Box 933, Em- 
ЗҮН Kansas 66801, Wats-1-800-835- 


а" METAL Cutting Lathe $76.25. 


2 MEAT TPUMP.: Rav To 


oe 


15B ALTERNATE ENERGY 


WIND GENERATOR, build your own 
for about $300. Free information, Send 
25c to cover postage and handling to: 
Wind Energy, PS 11132 Nelson Bar Rd., 
Oroville, CA 95965, 


—— ب 


SOLAR WATER HEATER. HIGHLY EF- 
FICIENT drain down system, Detailed 
plans $3.00. Solar Info 3. RR2, Sauk 


Portable water 


IW; 0-45 Proctor, Industry; CA | Rapids MN 56379. 
| SE X RA VE SOLAR cells .4V, 4" diameter 2 amps 
„LATHES — Unimat — Maximat — | $8.75, 10 for $85.00 plus shipping. 
Sherline —— Machinex. Catalog $1.00. Low power cells $5.00. Foster, 1742 
Shop Supplies $1.00, Campbell, 2100P Dowd Drive, St. Louis, Missouri 63136. 
Selma Road. Springfield, OH 45505. 111-522-6667. 

SMALL FOUNDRY Furnace, Sup lies. ص سے‎ ————————— 
Free Literature. Pyramid Products, R MATER ie ae WINDMILL. ii 
Dept. M, 3736 South 7th Avenue, Phoe- ooftop, Pole, or Tower moun K 


$490 (absolutely complete). Plans 
$15.00. Information Free. George Sim- 
mons, Box 423, Poteau, OK 74953. 


SOLAR Motors Manual Systems De- 
velop 300 PSI @ 130*F Using Re- 
cycleable Fuel, Manual 56.00, Solar 


Motors, P.O, Box 102, Jasper. RB 


ee = ee 


nix, AZ 85041, 


WOODWORKERS! Searching for a а wav 
to handle the big pieces alone? You've 
found it with our adjustable, roller- 
topped material support. The affordable 
SUPPORTABLE. Information - Large 
SASE. Turning Point, Dept El, Daven- 


-Ñ re а r 


able in kit for $26.50. Includes circuit | 


TRUE or False? 50 MPG carburetor 
Box 206-8, Berea, KY 40403. 


SOLAR ENVELOPE plans, Affordabl 
design. Three bedrooms, 114 bath 
basement. For details, rus $3.0 
stamped envelope, to: Steven Walto 
120 Michelson, Rochester, MI 48063, 


` CURIE Point Magnetic Motor x 


duces Unlimited Energy. Patent Packag 
$15.95, PPD. S&P Industry, 
3266, Santa Rosa, CA 95402. 


— —— жышын 


WIND Systems and Equipment, U. 5. 
Directory. 
tions, 
68501. 


Р.О. Box 81673, Lincoln, 


Extract abundant free energy anywhere 

using permanent magnéts, Know the 

truth! Plans, instructions, patents, and 

previously secret government report. 

Money back guarantee. Only: $15.00 - 
RESEARCH & DEVELOPMENT 

PO Box 873 
ird. NC 28025 - 


Gonci 


P.O. Box 


$2.00. Mid-Continent Sta- 
NE 


17 BURGLAR / FIRE ALARMS 


LIGHTED HOUSE NUMBERS. 
MO 63801. 


20A PHOTOGRAPHER 


' FREE 
Brochure. Trimlite, Rt. 5-PS, Sikeston, 


M MAKE MONEY 
with your pictures, 
DIRECTORY 
of where and how to sell your pic- 
tures. Send $1.75 to 
MOONLITE MART 
12 LAWRENCE AVENUE 
BROOKLYN, NY 11230 


21 HOBBIES/ COLLECTIONS 


COLLECT Military Medals, List 50c. 
Vernon, Box 387P5, Baldwin, NY 11510, 


25 FORMULAS, PLANS 


— 


PENNY FORMULAS. 1001 Profitable 


Product Formulas easily prepared usin 
simple everyday in gredients, 


guaranteed, to: Nile, 14a Hughey Street, 
Nashua, NH 03060. 


MONEYMAKING FORMULA CATALOG 
$3.00 (REFUNDABLE!): GWA, Box 
193, Brookfield, Wisconsin 53005. 


26 SCIENCE & CHEMISTRY 


LIVE IN LOS ANGELES? 

CHEMICALS Glassware Low Prices. 
Chem Lab Supplies, 1409 Hermosa Ave. 
Hermosa Beach, CA 90243. Call for Info. 
213-376-3430. 
ECONOMICALLY Priced! "Chemicals - 
| Catalogue-$1.00, Hagenow 
Laboratories, 1302 Washington, Mani- 
towoc, Wisconsin 54220. 


CHEMICALS apparatus, project books, 
wide selection, Catalog 51.00, Send to: 
Pionecr Industries, 14A Hughey Street, 
Nashua, NH 03060. 


GRAV ITATIONAL ‘CONCEPTIONS - 


Freee, Box 4403- 


A, Wichita, KS 67204 


чамани 


LASER PARTS & PLANS CAT. $2. oo 
“LASERAMA" Laser Show - $19.00. 
Five Laser Plans - .00, 
Burning Laser - $8.00, SOLASER, "The 
Laser Experts," Box 1015, Claremont, 
CA 91711. 


CHEMICAL Mus Lowest prices, 
Catalog one dollar Tiva P.O. Box 
213, St. Charles, MO 63301. 


Box 71-8, Merrick, NY, 11566 


27 


CASTOLITE Liquid Plastics. 


PLASTICS 


Crystal 
embedding, 
in industry, lab- 
craft work. Reproduce your 
designs with our mold materials. Profit- 
able. Illustrated Catalog $1.00. Casto- 
lite, Dept, 81K/PS, Box 391, Wood- 
stock, IL 60098. 


28 DRAFTING SUPPLIES 


UNIQUE PRECISION DRAFTING In- 
strument with hairline index, £8.95 plus 
$1.05 postage. VORTEX Distributors, 
1124 West Broadwex Xaencouxer BC 


clear, colors. For casting, 
coating, fiberglassing: 
oratories, 


ho 


9 LOG CABIN & 
HOME BUILDING 


BUILD YOUR OWN HOME! Revolu- 
tionary low cost, energy efficient Cub- 
isphere better than geodesics! For book 
send $5.95 to: OKS, P.O, Box 1252, 
Ogden. Utah #4402. 


3TA GARDENING 


ery St., 621, san Francisco, CA 94104. 


31B HERBS 


PURE HERBS From Folklore. Write 
for FREE Book, “Common Herbs for 
Common illnesses.” Estes-PSC, Alma, 
Georgia 31510. 


32 REAL ESTATE 
BIG . NEW ... FREE... FALL 
CATALOG! “Over 2,800 top values coast 


coast! UNITED FARM AGENCY, 612- 
PS West 47th, Kansas City, MO 64112, 


NEW! FREE! Big Fall-Holiday Cata- 
log! Over 5,400 country properties des- 
cribed, pictured! Land, Farms, Homes, 
Businesses, Recreation, Waterfront, Re- 
tirement buys! Selected best thruout 
the U.S. Over 700 offices, 43 states 
All Across America! Yours FREE from 
the World's Largest! STROUT REALTY, 
inc.. 7T S. Dearborn, Dept. 5810, Chi- 
cago, IL 60603. 


CALIFORNIA. Acreage. Lots. 
down, $30 monthly. 4602 Ethel, 
man Oaks, CA 91423. 

GOVERNMENT LANDS - from $7.50 
Acre! Buyer's Guide" , . plus nation- 
wide listings - $2.00, Surplus Lands, 
Box 19107-FH, Washington, DC 20036. 


RETIRE in 5 years wealthy, 
work in two years, Secrets of buy 
Real Estate without cash, Free 
chure,. M/M im Box 8133, 


side, CA 92515. 
WYOMING - 
Owner-Mike Gauthier, 9550-A Gallatin, 

Downey, CA 90240. 
CANADIAN Land from 


285 


$30 
sher- 


$4T. 00 ac acre. 
across Canada, 
Yearly issues $5.00. Canadian Estate 


Land, Dept. 22C, 286 Lawrence West, 
Toronto, Canada MSM 3A8. 


34 CAMPING 
EQUIPMENT & TENTS 


MONS, NATURAL DISASTERS. 
Cetacean Enterprises, 21 Hodge Rd., 
Kendall Park, NJ 08824. 


SURVIVE terrorism, shortages, riots, 
nuclear war, Condensed Guide based on 
our seminars. $4.00 postpaid ($5.50 
Overseas), Strategy Research Institute, 
Dept. 112, Box 1794, Grants Pass, 
Oregon 97526. 


35 AQUARIUM SUPPLIES 


LIVE SEA HORSES $4.98 
Kit #1 includes 4 adults & up to 30 ponies 
f from pregnant male, | gt. marine salt, 
food, live plant & snail + instructions. 
Kit #2 has all above with 2 gts. marine 
salt, sea horse tree, seashells, coral & 


silica sand $7.95. Kit #3 has 1 gal. marine | 
salt, and all Kit #2 accessories with 10 sea 
horse: (2 preg.) $12.95. Kits sent ppd. 


Sea Horses, Inc., Horses via Air Mail 
Dept. PS 81 Box 3477. Coral Gablas, FL 33134 
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EARTHWORMS, 
CRICKETS, FROGS 
FREE Literature. 
$8.95, 5000 — $ 


free book on How and W 
Carter Farm — 12, Plains, GA 31780 


42 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains, Lenses, Prisms, 
Telescopes, Binoculars, etc, Jaegers, 
TIRAS Merrick Road, Lynbrook, NY 


Raise Fish Worms, 
0 


43 GOV'T. SURPLUS 
MX, Military 


Exchange. Countless 
ads monthly, Buy and sell everything 
military. $6.00 for year's subscription. 
MX, Р.О, Box 3, Dept, PS, Torrington, 
CT 06790. 


— — te А, 


"GOVERNMENT SURPLUS Dir. Directory. t 
Buy 500,000 items (including Jeeps! 
low as 2c on dollar , direct from 
Government! 52.00 (guaranteed ), DIS- 
POSAL, Box 19107- FH, WASHINGTON 


жожо = а а ш шы ы на а ш 
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1981 SURPLUS Army, Navy store 64 
page illustrated catalog. Send 51.00. 
Ruvel, 3037 North Clark, Dept. 
ма, Chicago, IL 60657. 


JEEPS - $58. OO! - CARS - $35.00! 
ITEMS! - GOVERNMENT 
SURPLUS - MOST COMPREHENSIVE 
DIRECTORY AVAILABLE TELLS HOW, 
WHERE TO BUY - YOUR AREA - $2 - 
MONEYHACK GUARANTEE - “SURPLUS 
INFORMATION SERVICES", BOX 
99249-A8, SAN FRANCISCO, CALI- 
FORNIA 94109. 

JEEPS $52.40, Airplanes 3 $75.01. 
Boats $7.50, direct from government, 
Directory and Surplus Catalog 52.00, 
Midwest Surplus, Box 401-P5, Dayton, 
Ohio 45401. 


45 —BODY-BUILDING, 
SELF-DEFENSE COURSES 


MEW Calf Developing Device, Bro- 
chure, Box 7147, London, Ontario, Can- 
ada N6E 2X6. 


PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditioning, 
refrigeration. Tools, supplies, full in- 
structions, Doolin, 2016 Canton, Dallas, 
TX 75201. 


BIG PROFITS Selling Our Cassette 
Systems to Business, Kit $3.00 Refund- 
16580. Box 804-SP. Warsaw, IN 


SURPRISE Everybody. Become No- 
tary Public now, We guide you, free. We 
sell notary needs, Raise vour image, job 
value, income, Assistance nationwide 
Brochure: Gulf, 234 Club-B, San An- 
tonio, TX 78201. 


RARE BLOOD TYPE? RH NEGATIVE? 
Everyone needs to know their blood 
type, Start your own Blood typing ser- 
vice, Be first in your area. Send 240.00 
now, Blood Typing SO viceb. Rt. 12, 
916, Conroe, TX 7 302. 


LIC a rs Ei ЫИ = 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your home. 
Knowledge or experience not necessary. Gel 
started in spare time. Above average 
$300-$600/wk. possible. Sales handle | 
others. No investment - Write for free details. | 


ELECTRONIC DEVELOPMENT LAB 
Box 1560965, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


INDEXES to POPULAR SCIENCE 
available: full set of 9 for $9, postage 
paid. For 1980 only, send $1.75 to: 
POPULAR SCIENCE INDEXES, 380 
Madison Ave., New York, NY 10017. 


LEARN THE ANSWERS to any ques- 
tions you ever wanted to know, $1.00 
per month! INFO — more than just a 
magazine! Also learn answers to ques- 
tions of other subscribers, MONMEYBACK 
GUARANTEE! $12.00, 12 issues; 25e, 
information, Write: INFO, E 
1121, Tarzana, CA 91356. 


"VELIKOVSKY Today. Interested? Sub- 

scribe To KRONOS Quarterly, Only 
$15.00 Annually. P.O. Box  343X, 
Wynnewood, PA 19096, 
FREE, Interesting, Illustrated, Self- 
improvement book catalog. Write: Brian 
Winter, 3677 South 2200 West #45, 
Salt Lake City, Utah 8. 84119. 


OUT-of-Print Books Found. Send 
Wants, Booklook, 51 Maple Ave., War- 
wick, NY 10990. 


EARTH SHELTER BOOKSTORE — 
Largest selectlon anywhere. 
technical, do-it-yourself, 
‚рес earth sheltered 
$1.00 (ref undable!, 
Homes, Dept, 
ing, Portsmouth, ‘OH 4566 


| 49 JOKES & NOVELTIES 


FREE —wWorld's Leading Novelty 
Catalog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


PROFESSIONAL Magic! 
log, over 1,000 tricks and books, $2.50. 
Hank Lee's Magic Factory, Dept. PSB, 
24 Lincoln Street, Boston, MA 02111, 


to Solve, Plans - $5.00. Karl's Hobbies, 
21 McClellan, Berlin, NJ 08009. 


57 COINS & CURRENCY 


3 EXCITING ways to invest in gold: 
send $1.00 + SASE. Also Genuine 
uncirculated US silver dollar: $12.95 + 
$1.00 postage, Colgalco, Dept. 6, P.O. 
Box 463, Huntington, NY 11743. New 
residents add appropriate sales 


52 STAMP COLLECTING 


“THE 1981 GUIDE HOW TO BETTER 
YOUR STAMP COLLECTION.” Send 
$1.25 To: STAMPS, P. О. Box 34056-PS, 


Meu Wow кы m aen mi m a acm m Gum چ‎ ` cw ee RR ET 


| approvals. Jay, 


Huge cata- 


TOPS! 100 Popular Poland Stamps 
(All Different) Only 25c. Mystic, Dept. 
PS2. Camden, NY 13316. 


Se mmn is 


U.S. STAMPS. 1893 Columbian Ex- 
position, Early Bicolor Airmail, Pony 
Express Commemorative, Special Olym- 
pics, phis much, much more, 110 differ- 
ent 10е with approvals, HSM: Box 2309, 
Dept. $5, Colonial Hts, VA 23834 


FREE! 55 Different, Including Tri- 
angles. Space, Others! Request ap- 
provals. Baird, PS 59, Box 8128, Port- 
land, OR 97207. 


50 DIFFERENT Old U.S. between 
1861 and 1939 £1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


UNITED панично 3 Complete 
Sets 25c, I Cornetta, 
1509- 3E; Lake Placid, FL 33852. 0 


FREE Surprise collection sent with 
1784 Union, San Fran- 


Mint 
POB 


cisco 94 123. 


2,000,000 “STAMPS - ` - 150 countries 
2c each, Belden, Box 4149, Dearborn, 
48128. 


OLD U.S. Stamps on approval. Ches- 
ter, Box 15355R, Philadelphia, PA 
19111 

500 LITHUANIA, Estonia, Latvia, 
Ukraine, Five Dollars, Kieve, 173 Lin- 
den, Middletown, NY 10940. 


FREE — 220 United States and 
Worldwide Stamps, Approvals. Stamps 
Pops, Box 1427, Bellflower, CA 90706. 


50 YEARS Old, fifteen different United 
States, over fifty years old 25c with ap- 
provals, Jaxon, Box C11, New Rochelle, 
NY 10804. 


FREE Worldwide r packet. “Penny | ap- 
provals. Froelich, Box 412-E, Morton 
Grove, IL 60053. 


WOW! 110 A 


110 All Different Germany 
10с, Commemoratives, Airmalls, High 
values, Blg Catalog, bargain lists, Also, 
fine stamps from our approval service, 


buy any or none, return promptly. 
please. Jamestown Stamp, Dept. A 
81P5, Jamestown, | NY 14701. 

FREE! Big Bargain Catalog — — New 
Edition listing thousands of bargains 
including U.S B.N.A. stamps, 
packets, albums, accessories and sup- 


plies. Also, fine stamps from our ap- 
proval service, buy any or none, re- 
turn promptly, please, Jamestown 
Stamp, Dept. Е81Р5, Jamestown, NY 
14701. 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd Street, San 
Diego, CA 92105. 


A WORLDWIDE COLLECTION - 


423-OE, Audubon, | PA 19407. 


3 FOREIGN Sets 30c, Approvals, Dis- 
counts, Special Offers, R.G. 
1065, Jamaica, NY 11431. 


54 RADIO, TELEVISION 


MICROWAVE Television "Downcon- 
verters'" under $50.00, Catalog: $2.00 
irefundable), NDS, Box 12652P, Dal- 
las, 75225. 


CABLE TV DESCRAMBLERS AND 
CONVERTERS. MICROWAVE ANTEN- 
NAS AND DOWNCONVERTERS, Plans 
and Parts, Build or buy. For informa- 
tion send $2.00. C&D Company, P.O. 
Box 21, Jenison, MI 49428. 


36c TUBES. 5. Radio & TY! Free Color 
Catalog. Cornell, 42178 University, San 
Diego, CA 92105. 


55 ELECTRONICS, 
STEREO, HI-FI 


LINEARS - Send Stamp For Details - 
Matco Electronics - Box 316D - Cadil- 
lac, MI 49601. E 


SAVE 90% Build Your own Compu- 
ter Free Details, Digstek Corporation, 
Suite J, 2723 West Butler Drive, Phoe- 
nix, AZ 85021. 


INEXPENSIVE САТУ CONVERTERS- 


DESCRAMBLERS- MICROWAVE AN- 
TEMNAS] Catalog $2.00, ACM, Бох 
3431, Walnut Creek, CA 04598. 


LINEAR PLANS, parts, GOODIES. 
Free catalog, "SKIPPER", Box 130-C8, 


tt 


Paradise, СА 95969. _ 
х SEND FOR porh To RE: 
36 PAGE PREE 
* ^ ELECTRONIC PARTS * 
CATALOG 


‘OVER 110) €) () ITEMS 
ALL ELECTRONICS CORP. 


905 х S.VermontAve. Р.О. Box 20406 
Los Angeles, СА. 90006 (213) 380- 8000 


BUILD AN ORCHESTRA 
THE € J WAY 


Preview the world's most advanced 
Do-It-Yourself Organs, Pianos. Syn- 
thesizers, Amps, elc. Send $6.00 for 
our famous “Sight & Sound” pack. 
WERSI Electronics, Inc., Dept. M3, 
P.O. Box 5318, 1720 Hempstead 
Rd., Lancaster, PA 17601. 


Sales, Box | 


ORDER No. TFRAEOS 


FR E: 

: | lis 
prin i yc PART 
PLATTSBURGH, М.Ү. 12901 | ELEC. ag | 


Tel.: (518) 561 1-8700. 


55A COMPUTERS 


COMPUTER PROGRAM in basic lang- 
uage to handi-cap race horses, Includes 
documentation and directions for use. 
Can be used with most home computers, 
Send $14.95 in check or money order 
to: Handi-Caper, P.O. Box No. 4896, 
Framingham, Massachusetts 01701. 


56 RECORDS, TAPES, etc. 


OLD Time Radio Tapes. Catalog: 
$2.00, BRC, 17173 Westbrooke, Li- 
vonia, MI 48152. 


OLD Radio Programs Оп Cassettes. 
Free Catalog. Nostalgic, Box 16365-P, 
St. Louis, MO 63125. 
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BLANK RECORDING ТАРЕ BAR- 
GAINS! Catalog 25c. Tower, 2135, Dun- 
kirk, MD 20754. 


PREMIUM audio cassettes. Agfa tape 
Wholesale price list available, Solid- 
sound, Box 7611, Ann Arbor, MI 48107. 


56A VIDEO EQUIPMENT 


VIDEO Cassette Recorder - Only 
$99.00 - Recorder will connect to cam- 
era or computer output, Records 100 
minutes on single cassette. Movies avail- 
able, regular or adult - Supply limited. 
Media Associates, 616 National Avenue, 
Mt. View, CA 94043, 415-968-2444. 


57 MUSICAL INSTRUMENTS ~ 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments. Imported woods, parts, accesso- 
ries, kits, Fine German-made violins, vi- 
olas, cellos, basses and bows, Send "25c 
for catalog, 10% Credit certificate will 
be enclosed. International Violin Com- 
pany, Ltd., Dept. MW, 4026 W. Belve- 
dere Ave., Baltimore, MD 21215. 


^ DULCIMERS Kits From $35.00. Bro- 
chure. Here Inc., 29 Southeast Main, 
#5, Minneapolis, MN 55414. 


VIOLIN, Guitar, Banjo, Mandolin 
Making Materials, Accessories, Books, 
Piano Tuning Kits. Catalog $1.00. Inter- 
national Luthiers Supply, Box 15444, 
Tulsa, Tulsa, OK 741 7411 Dae O 


лух, ACCORDIONS | 


Hie, 40 Models! Famous Makes! 
"^ SAVE! Direct from Importer. 


Ed Models for students, teath- 
© prs, professionals. Standard 
"3 or Electronic. Terms. Trades 
* welcome. Home Trial. Hohner 
Button models too. — FREE 
catalog and Importer prices. 
ACCORDION CORPORATION 


5535 (PX) | 


Belmont Avenue, Chicago, IIl. 60641 
57A MUSICAL 
INSTRUCTION 


PLAY MUSIC BETTER through un- 
derstanding Chords as used in creation 
of “musical ideas". FREE INFORMA- 
TION - Music Learning Systems Pub- 
lishing, Dept 11PS, RDS, Вох 142, 
Olean, NY 14760. 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, 
Box T438-PS, Sarasota, FL 33578. 
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POEMS set о 1 music, Nashville Music 
Productions, Box 40001- PS. Nashville, 
TN 37204. 


59 IMPORT-EXPORT 


42500 Fast-Sellers.'" Free Brochures! 


Brightco, Box 91309-X%8, Cleveland, 

Ohio 44101. 

60 BUSINESS 
OPPORTUNITIES 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Prof- 
its. Complete dealer set up. Free Cata- 
log. Anchor, Box po BPS, North 
Providence, БІ 02 91 


DAT MEE. 


HIGH PROFITS eem GOLD RUSH] 

Cash from inexpensively gotten gold, 
silver, precious metals, Fantastic profits! 
325,000 possible. Manual of proven 
methods. $7.95. Gold TEM Box 801s, 
Rahway, New Jersey 07065 


` MAKE MONEY PRINTING business 

cards, pencils, matches in Gold. Easy, 
Deteils: POR 24986 (LLC), Tampa, FL 
3362 


SERE ER 


Printer. Easy 


Fun, Details. POB 22791 (LLC), Tampa, | 


SPARE time fortune in Vinyl Repair. 
Hugh demand creates exceptional prof- 
its. We supply everything. Details free. 
VIP, 2036 Montrose, Chicago 60618. 


START Your Own Money Making 
Business, For Free Details in 8BÜ0-page 
report, Write: Entrepreneur, 2311 Pon- 
tius Ave., Suite E616, Los Angeles, CA 
90064. І ета 

MAILORDER Opportunity! Start profi- 
able home business without experience 
or capital, Information free, Mail Order 
Associates, Dept. 51, Montvale, NJ 
07645. 


IMPORT-EXPORT opportunity, ` prof- 
itable world-wide, mail order business 
from home, without capital. 
plan for no risk examination, Experience 


unnecessary, Free Report, Mellinger, 
DOS T M2698, Woodland Hills, СА 
1367. 


BE YOUR OWN BOSS, become a Pre- 
ventative Maintenance Specialist for 
details send $3.95 to: PMS Co., P.O. 
Эзе е 008 D/FW Airport, Dallas, TX 


SOLAR / Woodburning Dealers Needed 
—untapped market, ground floor, In- 
formation $3.00. Solar, 44066, Atlanta, 
GA 30336. 404/691-1960. 


REPAIR HYDRAULIC JACKS—Free 
‘details. Hydraulic Parts Supply, Dept. 5, 
Box 4157, Brownsville, TX 78520. 


OPERATE Lucrative Bookkeeping 
Service! Simplified Autaccount Tax Sys- 
tem! Free Details, Professional Publica- 
tions, Dept. 28, Box 1083, Arlington 
Heights, IL 60006. 
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WORTH MORE THAN GOLD ! ! ! 
AVAILABLE everywhere!!! Sources!!! 
Address of Buyer!!! $4.00 Guaranteed!!! 
Gift House, P.O. Box 168-P, Melrose, 

MA 02176. 


d س‎ EL MINDS NE UNE Stee E 


SELL SENSATIONAL | LOW-COST 
BURGLAR ALARM. Lightning seller. Ex- 
ceptional margin. Samples for trial. 
Northwest Electric, Ave, 168, Mitchell, 
SD 57301. 


MAKE Durable Building Plastic Easily. 
Waterproof, Fireproof, Economical. Bays 
Laboratory, 2086—2075 Drive, Cedar- 
edge, co 81413. 
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"NEED cash now? Earn ‘cash now with 
Mason Shoe orders from friends, neigh- 
bors, relatives. No investment or risk. 
It's ‘easy! Write: Mason Shoes, K-610, 
Chippewa Falls, WI 54729. 


SYNTHETIC OIL DEALERS Needed. 
Exciting Products & Opportunities. 
Make More Spare Time Than in Present 
Business or Job. Call: 800-835-3342. 


$92.00 FROM Square Foot | Plywood 
(Huge Demand), Revealing Proof 25c 
(Refundable). Woodwins, Bridgewater, 
MA 02324. 


GET RICHI! Secret law smashes debts 
—brings cash and credit! Details FREEII 
WealthKit- 5, Billings, NY 12510. 


^— WIN at Dice! 582 to 1 odds your fa- 
vor! Free Proof. Baker, Box  198B, 
Brooklyn, NY 11218. 


‘PIANO Tuning 1 learned quickly at 
home! Free information. Empire School, 


Box 1014, Jupiter, Florida 33458, 


LEARN TO REFINE YOUR 
GOLD * SILVER * PLATINUM 
STEP By Step Home Method, Also 
Testing Precious Metals For Value 
$14.50. The Silver Palace Precious Me- 
tal Refinery, 8064 Melrose Ave., Los 
Angeles, CA 90046. 
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MAKE $2,000.00 
Time. 
selling. No capital to start. 
chure. Kashbuilder, 
dianapolis, IN 46225. 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Drive, Morgan Hill, CA 95037. 


` MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-Р 
Brighton 11th, Brooklyn, NY 11235. 


BIG Money selling information by 
mail! Unique plan, National Mailers, Box 
4772, 8 Hialeah, FL 3 33014, 


$1104.00 MONTHLY For Ten Hour 
Work Week! Guaranteed! Homework... 
Start Immediately . . Paid Daily - 
Free Information / Application - AHV, 
Box 1028- C8, Kalaheo, Hawaii 96741. 


ni EASY TO SELL KNAPP SHOES. 
Nationally famous reputation guarantees 
you a steady income with satisfied cus- 
tomers, Highest cash commissions im- 
mediately, Your own hours. No invest- 
ment. Free selling and training kit to 
qualified applicants. Write: John Learn- 
ard, Knapp Shoes, 5128 Knapp Centre, 
Brockton, M MA 02401. 


DISTRIBUTORS, Immediate Cash Prot- 
its! Revolutionary Automotive Bargain. 
Free Details, Motaloy, Box 445758, 
Downey, CA 00241. 


Monthly . Spare 


Free bro- 
Box 1132-PEK, In- 
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BECOME A CHIMNEYSWEEP. Learn 
rom a man who has cleaned over 
10,000 chimneys. Manual and equip- 
ment less than $300.00. Send $19.95. 
Merry Company, Box 2969, Fort Smith, 
Arkansas 72913. 
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SELL Money! Be a 


Money Broker. 


Free details, Financial Planning, Dept 
PS-200, 210 Fifth Ave, New York 
10010, 1212) T68- 6803. 


PLASTERCRAFTI Moneymaking home 
business. Details, Mailway, 


We ship 


Unique proven enterprise, No | 


24949-EFB,- 


UNSURPASSED OPPORTUNITY! 
Former Shaklee President heads new 
organization, Free information. Enhance, 


Box 552-PA, Fort Payne, Alabama 
3 5961. | Mp uds 
INSCRPORATE  WITHO UT LEGAL 


FEES! Free Booklet Tells How, Includes 
forms. Dept. P508, 3151 Summersct, 
Wilmington, Delaware 19810. 


START a mail order business in Aus- 
tralia, Little capital needed, Write for 
FREE booklet: Australian Mail Order 
Manual, Box 616, Neutral Bay Junction, 
2089 Australia, 


FREE Inflation-Beater Book ‘2042 
Unique, Proven Enterprises." Fabulous 
“Little Knowns.'" Work Home! Hay- 


lings- E, Carlsbad, CA 92008, 


FREE Mailorder Dropship Business 
Journal! Mailer’s уена, Box 1355-P 
Sioux Falls, SD 57101 


EXTRA CASH WEEKLY Processing 
Mail! Free Supplies, Stamps! Informa- 
tion: Rush stamped envelope! Foodmas- 
ter-CPR, Burnt Hills, NY 12027. 


EARM FANTASTIC Monthly Income 
Selling T-Shirts by Mail! Write: Hero 
Shirts, c/o Postmaster, St. Charles, IL 
60174. Enclose self-addressed stamped 
envelope. 


HUNDREDS WEEKLY POSSIBLE! 
MAILING PROGRAM.: Nationwide, Box 
588086, Dallas, TX 75258. 


MONEY SECRETS 
HELP people and businesses get mon- 
ey, Easy home business, Fantastic prof- 
its. No experience - own hours, Con- 
tinuous assistance, Free Details: DFC, 
Dept. 11-G-8, 1145 Reservoir Avenue, 
Cranston, Rhode Island 02920. 


IMPORT-EXPORT opportunity, 
itable world-wide, mail order business 
from home, without capital, We ship 
plan for no risk examination, Experience 


prof- 


unnecessary, Free Report, Mellinger, 
91567. M2698, Woodland Hills, СА 
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^ REAL 1 Estate Foreclosures:  Represen- 
tatives needed for this profitable busi- 
ness, No cash required, Free informa- 
tion. Horizon Financial Corporation, 
Dept. PS, 114 Twelfth Avenue, St. Pe- 
tersburg Beach, FL 33706. 


Ly GASLIGHTS 
OUTLAWED! 


* Federal law bans gas burning 
yard lights as of Jan. 1, 1982 


* Excellent income oppurtunity 
installing Вее" low voltage 
electric conversion unils 


* Patented installation system - 
no electrician's license 
needed. Energy conservalion 
oriented. 


Installers needed 
in your area now! 
call toll jree 1-B00- 328-6504 
or write: 
Yard Lighting Systems 
1039 € harles Avenue 
Si. Paul, MN 55104 


Start t hom, spare time. Investment, — or | 
experience unnecessary. BIG DEMAND assembling 


electronic devices, Sales handled Dy 


| | professionals. Unusual business opportunity. 


FREE: Complete illustrated literature 
BARTA, Box 248-SV 
Walnut Creek, Calif. 94597 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service, Mo bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, IHN. N.Y. 10952 


MONEYMAKING 
OPPORTUNITIES 


METRIC SYSTEM offers greatest op- 
portunity in history to make big mon- 
ev. Complete instructions $3.00. Bruce's, 
1280F Robin Lane, Batesville, AR 
72501. 


FREE! 5 monthly issues of  Opportu- 
nity Magazine, Learn the secret to earn- 
ing extra cash. Issues full of profitable 
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success stories. FREE, Write: Oppor- 
tunity, Dept. 654, 6 N. Michigan, Chi- 
caro, 60602. 


$56.40 DAILY Starting next week. 
Details send 18C poststamp: Sbiatox, 
Box 4308, North Hollywood, CA 91607. 


$700 PER month earnings possible 
filling out income tax forms at home or 
tax office during tax season. We show 
you how. Simple, quickly learned. De- 
tails mailed free. No salesmen. Hurry. 
Big demand, Federated Tax, 2010 Mont- 


ALOE-VERA products, a fortune to 

made or buy for own use at dis- 
count, Free information and sample. 
Best Ways, Box 331-PS, Citrus Heights, 


CA 95610. 
NEW Discovery іл Battery Recondi- 


tioning, Eighteen Months Guarantee 
Means "Big Profits Fast." Electoan, 
7415 Gable Drive, Little Rock, AR 
72205. 


LEARN The Secrets of ‘Repairing Junk 
Batteries, “Fabulous Profits", small in- 
vestment. Apex Engineering, 5454 Bolsa 
Road, Atascadero, CA 93422. 


BUMPER Sticker Printing Device. 
Cheap, Simple, Portable, Free Details. 
Bumper, РОВ 22791 (LLD), Tampa, FL 
33622. 


DEBTS WIPED OUT with secret Fed- 


eral Law!! Fortune-building FREE RE- 
PORT!! Blueprints, S8, LaGrangeville, 
NY 12540. 


` GET RICHII Secret law smashes debts 
- - - brings Cash, credit! FREE report!! 
WealthKit-S5S, Billings, NY 12510. 


HOMEWORKERS Guide, Many Oppor- 
tunities Make Big Money. Details Free, 
CAL, Box 44718-HT, Los Angeles, CA 
90047. _ 

MAKING Money in the 80's, Easy to 
follow blueprint to wealth. Details: 
Larchmont, P.O. Box 363PS, Buffalo, 
NY 14215. 


WIN BIG OIL MONEY 


Plus The U.S. Government sponsors a liitie- | 
known oil and gas lesse drawing. I! you | 


ibis) filing fee could bring you $100,000 
immediately, plus possible payments 
For ires information Cail Toll-Free 1-800- | 
525- 2541, Ext. B, in Colorado Call Collect 
1-447-1399, EL, Or Wrife.... 


F. Milligan, inc. 


1942 20ih SL, Drawer J400P5 
Boulder, CO. #0307 


62 EMPLOYMENT 
INFORMATION 
WORK WEEK ON, WEEK OFF! Gulf 
Coast offshore oilfields. Skilled, un- 
skilled, high pay! Information $5.00. 
AME Box 17103, Pensacola, FL 
32522 


AUSTRALIA - New "Zealand! Big 1 pay! 
90, 000 jobs. Free transportation. List- 
ings $2.00. Information 68 countries, 
Austco, Box 77 772, , Cypress, CA 90630. 


JOBS ` Overseas- Big Money Fast, 
$20,000 to $50,000 plus per year. 
Call 71 716-842-6000, Ext. 4008. 


` OVERSEAS. $20,000 - $60,000 +. 
Free Report! Employment, Eox 29217- 
FH, Indianapolis, IN 46229. 


62A HELP WANTED 


$180 Fer Weck Part Time at Home. 
Webster, America's foremost dictionary 
company needs home workers to update 
local mailing lists. All ages, experience 
rr a Call 1-716-845-5670 Ext. 
3012. 


RE 


63 SPECIAL SERVICES 


Avenue, Woodside, NY 11377. 


64 ENGINEERING & 
PROFESSIONAL SERVICES 


UNIQUE GOLD SEPARATOR 

For recovering gold from black river 
sand. Catches gold your  sluicebox 
misses, Free pamphlet, Send $10.00 for 
our book “‘Reclaiming Gold." VORTEX 
ENGINEERING LIMITED, 1724 West 
Broadway, Vancouver, B.C. Canada 
V6J 1Y1. 
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AGENTS WANTED 


FREE SHOES! 


z RETAIL VALUE OVER $45 


= Ill show you how you 
can earn êk shoes or boota for yourself 
PLUS up to $300 a month іп extra in- 
come. Show friends and neighbors how 
they can save $15 to $20 a pair on 
high quality shoes or boots. Selling kit 
free, Write: Gordon King, Hanover Shoe, 
Inc. Dept.3104, Hanover, Pa. 17331 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


FREE Sample! Full size Dyn-O-Brite! 
Amazing all-purpose polish! Startling 3- 
second demonstration, Instantly cleans, 
polishes, protects cruddiest metal, tile, 
porcelain. $2.98 retailer 320 % 
profit! Exclusive territory. 
sample, postage. RBS, Dept. 
1312 Washington, St. Louis, MO 63103. 

"DISTRIBUTORS. WANTED: To Sell 
Pharmaceutical Stimulants, For infor- 
mation Call Or Write: Distributors, Box 
1125, Hot Springs, AR 71901, 501- 


69A LOTTERIES 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER 
Lucky Buck (PS), Box 171, Station 
W, Toronto, Canada M6M 422. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join our 
successful authors, Publicity, advertis- 
ing, beautiful books, All subjects invit- 
ed. Send for fact-filled booklet and 
free manuscript report. Carlton Press, 


Dept. PSS, 84 Fifth Avenue, New 
York 10011 
72 EDUCATION & 


INSTRUCTION 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes —— Arc 
( Stick), | 
cesses. A 
for eligible Calera. гере Тру 
bers NATTS. Approved Ohio 70-12-004 
HT. Write for school bulletin 


WELDING TECHNOLOGY, Box 81, 
OH 45373, 


` DEGREE Programs: Prior College Ex- 
perience. CULA, 1111 Wilshire, Los 
Angeles, CA 90017 


چ Ld‏ وروی TUENTUR‏ کک 


$$ Play Scientific Poker. Book Re- 
veals Secrets, Send $4.00. Utopia Com- 
pini Oak Drive S.W., Atlanta, 
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COMPUTER Programming. Any age 
can learn by correspondence. Home use, 
hobby or career, Details, catalog $1.00. 
Integral Learning Systems, Box 1155, 
Stillwater, OK T4074. 


MEMORY, , Sleep I Learning. Free Pub- 
acaron, DLP, Box 487, Anaheim, CA 


MEDICAL | ELECTRONICS TECHNOL- 
OGY. Home study. Troubleshoot Medical 
Instruments, MDC-PS, Р.О. Box 124, 
Pinedale, CA 93650. 


REISCH WORLD WIDE COLLEGE OF - 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog, Approved 1 
Modern Auction Library "FREE" 
enrollment, 515-423-5242, Col, Gordon 
Е. Taylor, P.O. Box 949, Dept. 3, Mason 
City, IA 50401. 


LEARN Dowsing, Radionics, Radies- 
thesia and E.S.P, Subjects, Free Illus- 
trated Catalog. Courses and Equipment, 
(Airmailed $2.00.) Established 30 
Years: Bruce Copen, Highfield, Danehill, 
Sussex, England RH17 TEX. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box T 44-PS, McKeesport, PA 15134. 


BARTENDING — Ваг Management 
Home Study. Bartending Training, 3843- 
G San Fernando Road, Glendale, CA 
91204. 


` LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
tosuggestion, Box 24-A, Olympia, WA 
0RS5O0T. 
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FINISH HIGH SCHOOL AT HOME! 

Diploma in just 6 months, Lessons 
by mail. Free school ring. Individual 
counseling. Low  tuition/only $49.00 
down. Master Card/VISA, Call free 1- 
800-327-8103. Cambridge Academy 
PS-8, 1553 МЕ. Arch Ave., Jensen 
Beach, FL 33457. 


UNIVERSITY DEGREES! No Classes, 
Fast, Economical, Accredited, FREE Re- 
vealing Details, Success, Box 13151- 
SR, Columbus, OH 43213 


` UNIVERSITY DEGREES BY MAIL! 


Bachelors, Masters, PH.D.s . . , Free re- 
vealing details. Counseling, Box 389- 
PS8, Tustin, CA 92680. E 

VETERINARY Assistant - Train at 


home for exciting animal-care career. 
Send for Free “Career Kit." North Amer- 
ican School of Animal Sciences, Dept. 
РСС41, Newport Beach, CA 92660. 


DRAFTING is a great career! Men, 
women. No previous experience or spe- 
cial talent needed. We train you at 
home in spare time. Get free facts. 
Write: North American School of Draft- 
ing, Dept. PCC41, 4500 Campus, New- 
port Beach, CA 92660. 


EARN Extension Degrees in Homoeo- 
pathy, Radionics, Botanic Medicine, Na- 
turopathy, Philosophy, Psychology, ete 
School Founded 1961, Prospectus 
$1.00.  Airmailed, Secretary PA/PS, 
Brantridge Forest School, Highfield, 
Danehill, Sussex, England RH17 ТЕХ. 


` ELECTRONICS Degree (BSET) by cor- 
respondence. Grantham College, 2500 
La Cienega, Los os Angeles, CA à 90034. 


CLOCK AND WATCH REPAIR books. 
Free catalog. North American, Bo 
TTBHA, Fox River Grove, Illinois 60021. 

“JET/GAS TURBINE CAREERS!" 

Homestudy courses — theory, main- 
tenance, overhaul, Established 1957! 
AMERICAN JET SCHOOL, Dept, Р5-3, 
Darby, Montana 59829, 1- ROO- 54T- 
5995, Extension 126. 

LEARN CARPET INSTALLATION. Cor- 
respondence Course, Write: Carpet In- 
stallation School, 5648 Friendship Ave., 
Pittsburgh, PA 15208. 

ACCREDITED College 
Mall, Details. GRADUATE REFERRAL 
SERVICE. 3010 Santa ,Monica_ Blvd., 
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"Degrees | By 


DEGREES, Thesis Method. Brochure, 
1. North, Box 3388, Tulsa, OK T4101. 


EW! Free Fascinating 


INNER LIFE" CATALOG 


ontams hard-to-lind cassette tapes by °° 

ain dynamics expert Richard Kuehn.. Drs Joyce 
‘others, Robert Schuller, Wayne Dyer, Denis Wait- 
y and Earl Nightingale. Big book selection, Mind- 
ower, Psychic Research...smoking, weight control 
c. Send 25€ postage (refundable) to: 

fe Dynamics, Dept. HMO 

2 South Lyon St.. Santa Ana, Сані 92701 


KENSINGTON UNIVERSITY 


ia acceptin lications from mature indi- 
viduala for chalor s Master's and 
al degrees in B usiness Engineering Educa- 


tion ue Borie) Sciences di remm 

us stu o residence n- 
dent study under аав of 1. Indepen- 
риу. Yo 
toward 
dale ерат rue vitae for Тыа 


(P.0. Box ЫЕ ‚ Wilson Ave, 


ume or 


INSTANT MEMORY 


The new way to remember 
A short, simple method of acquiring a powerful 
memory. No memorization, no keywords. Release your 
photographic memory. Learn "how" you remember, 
I you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
HSPS ViaLaPaz, Pacific Palisades, CA 90272 


3 CARTOONING, 
SIGN PAINTNG 


LEARN Sign Painting—Free Cata- 
gue, Kaufmann Supply, Centertown, 
10 65023. | 


CARTOON for Fun and Money!!! Free 
ooklet!! Cartoons, Box 40614B, De- 
roit, Michigan 48240. 


‘ofessional cartoons are in great demand 
| magazines, newspapers, TV. This newest 
1d greatest of the cartooning courses shows 
ju how in simple steps. Write today for | 


REE brochure. NO SALESMAN WILL CALL. 
OX 263 = AB * BRANFORD, CONN. 06405 


4 ART NSTRUCTION 


DEMBER Airbrush & Art Correspon- 
ence School. Send For Brochures. 
',O. Box 8093, Van Nuys, CA 91409. 


'6 DETECTIVES 
FINGERPRINTING - 


ific career, 
verything. 


exciting scien- 
Home study course teaches 
Certificate on completion. 
Тапу openings: prepare now, Profes- 
ional Investigators Training School, 
А 90041. P.O. Box 41256, Los Angeles, 


DETECTIVE Profession, easy home 
tudy; free tie-tack or lapel pin, certif- 
засе, future, Professional Investigators 
raining School, Dept, CB, Р.О. Box 
1256, Los Angeles, CA 90041. 


7 LOANS BY MAIL 


BORROW £30,000 without interest! 
ll eligible. Repay anytime, Free de- 
ails. Infohouse, Box 1004-PS8, New 
ork, NY 10003. 


BORROW By Mail! Free Details! MBG- 
S881, Box 2298, Sandusky, OH 44870. 


IMMEDIATE Loans to deserving in- 


ividuals refused elsewhere. Many plans 
icluded. Try us! Associates, Box 08-P3, 


rooklyn, NY 11235. 
BORROW $25, 000 


"overnight." Any 


urpose, Keep indefinitely! Free Report! | 


uccess Research, Box 29070-FH, In- 
ianapolis, Indiana 46229. 


INTEREST-FREE LOANS. 

r personal, No collateral. Send for ap- 
Нез. First Financial, Box 645d- 
S1, Lawrenceville, NJ 08648, 


— ——— MP D REB ی‎ MR 


QUICK MAILOANSI Free Application! 
enco, Box 724-P8, McMinnville, Ore- 
on 97128. 

QUICK £Cashs Signature Loans! 
‘rite: Elite, Box 454-PS, Lynbrook, 
ew York 11583. 


BORROW FROM HOME 
ANY amount, any worthwhile pur- 
ose, within 30 days. Competitive Rates, 
Iso, you can earn substantial income 
з а Money Agent, No experience - own 
ours, National Company to assist every 
ay possible, Ne Gimmicks! Free Details: 
FC, Dept. 11-C-8, 1145 Reservoir 
venue, Cranston, Rhode Island 02920. 


8 WINEMAKING 


FREE Homebrew Magazine — Ameri- 
ап Homebrewers Association, Box 


ST.E Boulder Colorado 80306 


our work e ence may count j | 
агуын а nf ii Hace 


FREE HEERMAKING BOOK plus cata- 


log. Finest equipment, Ingredients, Fullv | 


guaranteed. SPI, 
Hill, NC 21514. 


€—M M 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N, Independence, MO 
64023. 

BREW finest beer from quality in- 
gredients, Free catalogue. Bacchanalia, 
Box SIPS, Central Village, MA 02790. 


————— — 8 


FREE | ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, in- 
gredients. Vynox Industries. Box 57498, 
Rochester, NY 14615. 


Box 784-5, Chapel 


COFFEE LIQUEUR - Make your own 
for $3.00,/qt. Absolutely delicious, No 
special tools. Send $3.00 to: Tyson, 
1240 Midway #1030, Dallas, TX 
5234, 


WINEMAKERS — BEERMAKERS — 
GASOMHOL. Free Catalog. Equipment 
Supplies, Continental, Box 69016-Р5, 
indianapolis. IN 46268 


WINEMAKERS - Beermakers: Free e Il- 
lustrated catalog of supplies, Semplex, 
adiu. du 12276H, Minneapolis, MN 


BEERMAKERS Catalog / Newsletter. 
Free! William's Brewing, Box 461-P8, 
Oakland, California 94604. 


WINEMAKERS - BEERMAKERS — 
Fresh Stocks. Fast Service, Free Cata- 
log. O'Brien's, 


60184. 


South. CATALOG. Lowabs, 731 New 
Son Road, Pensacola, Florida 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
... Job Lots... Single Samples, Free 
details, Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 


REPLACEMENT PARTS for Chainsaw. 
motorcycle, snowmobile, small engines. 
Energy saving items, Wholesale prices. 
Free catalog. Manufacturer's Supply. 
Box 157PS5, Dorchester, WI 54425. 


84 PRIN TING SERVICES 


3,000 GUMMED return address labels 
printed $5.00. Write: Overlin Enter- 


prises, 5986 Canyon Trail, Elizabeth. 
СО 80107. — о ИСУ С 
LETTERHEADS 2 Colors, 516.95 


Samples. Low, 34B Post, Newfoundland, 
NJ 07435. 


85 PRINTING & RUBBER 
STAMP OUTFITS 
PRINT YOUR OWN — Printing Press- 


es, Type. Supplies Direct From Factory. 
Send 25c for Catalog and Samples to: 


Kelsey Company, DS, Meriden, CT 
06450. 
87 TOBACCO, PIPES, 


CIGARS 
DISCOUNT Cigars, 
Chew: V.5.0.P., 
Hills, CA 91344. 
88 OLD GOLD, JEWELRY 
WANTED 


"HIGHEST CASH for Gold, 


Pipe Tobacco, 
Box 3373 PS, Granada 


Jewelry. 


Chicago 
Gold & Proclus Metals. 6 E. Monroe, 


Dept. 1257, Chicago : 60603. 


HIGHEST INSTANT CASH for gold. 
Rings, coins, dentures, jewelry. Plati- 
num, pre-1965 silver dollars, Mail reg- 
istered. Solarek-Metals, Box Р51472, 
St. Petersburg, Florida 33731. 


HIGHEST CASH IMMEDIATELY Гог 
Old Gold, Silver, Platinum, Jewelry, 


Diamonds, Spe- 


tries, 29-¥ East Madison, Chicago, IL 
60602. Established 1934. 


| 89 WATCHES, CLOCKS— 


SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials, Free Catalogs, North 
American, Box 7T7-BH, Fox River Grove, 
IL 60021. 


0 GIFTS 


IMPORTED Giftwares Catalog, Whole- 
sale, Retail $1.00, Shin's Boutique, 922 
Talmadge, Corpus Christi, TX T8418. 


о 


| 91 OF INTEREST TO ALL 


INFLATION Victims! Free Medical, 
Dental Care, Rent, Oil! Details, Stamp. 
Carlco, 3551PS Grant, Corona, A 


| 25 WAYS TO FIGHT MOSQUITOS. 
$2.95. Gapco, 5275 McCormick Moun- 
tain Aànstin TY T8134 


Box 284A, Wayne, IL | 


ELIMINATE messy paint jobs!!! New 
device eliminates drippy brushes, Saves 


paint. Only 352.95-postpaid. Guaran- 
teed! Order today!! Doretha’s, Box 
31170, Dept. PS881, Temple Hills, 


Maryland 20031. 


94 FOR INVENTORS 


————————————AOaSLÀLALULULALLUDILILOA 
BE IN THE KNOW a booklet written | 


by an inventor on the do's and don'ts 
in promoting your product, $3.95 per 
СӨР Вох 1433, Kissimmee, 


^ EXPERIMENTAL Engine Foundation. 
Free laboratory machine-shop facility, 
financing possibilities, 
evaluation. 1-314- 435- 0290. 


— ER 


INVENTORS: Free information on of- 
fering your invention for sale. Kessler 
Sales Corporation,  C-7-FI, Fremont, 
OH 43420. 


PATENT IT ECONOMICALLY! 


Free 
details, N. Rainer, анов Fondulac Rd., 
Richmond, VA 23229 


REGISTERED | PATENT ATTORNEY. 
Applications and Searches, Mail Service. 
FREE Preliminary Review Of Your Dis- 
closure, Box 392PS, Millwood, New 
York 10546. 

WASHINGTON AREA PATENT LAW 
FIRM assists inventors seeking patent 
protection. For information, write: 
7359-5 Torrent Row, Columbia, MD 
21045. 


NONPROFIT foundation helps inven- 
tors. Widest range of services, Free 
recording forms. Free evaluation, Af- 
füllated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909. 


ro олатни аа ج‎ 


PATENT Your Invention Yourself! In- 
expensively! Retired PEAREN, T400- 
PS, , Washington, DC 200 m 


– —— — 


IDEAS, INVENTIONS 
HEW PRODUCTS WANTED! 
Marketing assistance available to indi- 
viduals, universities, companies. Write 
for Kit-PS, 
INVENTION MARKETING, INC. 
701 Smithfield Street 
Pittsburgh, PA 15222 


om mi и uu 


THE American Patent Law Associa- 
tion, a national lawvers association, of- 
fers a book and, if you choose, half 
hour consultation with a qualified at- 
torney concerning the protection and 
commercialization of your ideas. Se 
$15, check or money order to: APLA, 
Box A, 2001 Jefferson Davis Highway, 
Arlington, | Virginia 22202. 


 SELF-PATENTING MANUAL - covers 


everything that a U.S, citizen or [or- 
eigner must do to obtain а U.S. patent. 
We also evaluate inventions, For de- 


tails write: WATERLOO SELF-PATENT- 


ING INSTITUTE, Box 697, Waterloo, On- 
tario, Canada N2J 4B8&. 


95 INVENTIONS WANTED 


LEARN how to offer your invention 
for sale or license, Free Booklet 
Outlines procedures, royalty rates, re- 
quirements, Kessler Sales Corporation, 
C-T-IW, Fremont, OH 43420. 


a M 


TOYS, NOVELTIES. Introduced. Fam- 
ous "gU Ball Fortune Teller, "Thing" 
Grabbing Hand Bank, Selecting Patent- 
ed, Patent Pending, Inventions For 
Marketing. Working Models Required. 
Sid Korey, 3063 Beechwood Ave, Cin- 
cinnati, Ohio 45229. 


INVENTIONS-PRODUCT IDEAS WANTED! 


INVENTORS! RECEIVE A SECOND INCOME flor wat f 
one invention or new product idea with a reasonable 
marketing potential Ма idea too small Paten! not 
necessary. 


LICENSING AGREEMENT OR OUTRIGHT PURCHASE | 
GUARANTEED far any invention or new product idea 
accepted tor manufacturing and marketing. For FREE 
Booklet and complete infirmalion, write fo. 


TRANS. WORLD EXPORT CORPORATION 
28829 Chagrin Boulevard * Suite 109A 
Cleveland. Ohio 44127 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 


Disclosure registration. Potential cash or royalties 
irom manufacturers seeking new ideas. For free in- 
formation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 interstate Dr. Dept PS 
West Springfield, MÀ 01089 (413) 737-5376 
A Fee Based Marketing Company 


97 GOOD EATING 


GEMIUNE Chinese Cooking "Recipes. 
$2.00. Р.О. Box 2427, Vancouver, 
B.C. V6B 3X2. 


101 ECONOMICAL Recipes to Build 
Tour Budget Around. $3.95. 101, Rt. 
1, Box 331. Warrenton, MO 63383, 


QUERI тти: ف‎ dmm 


` SECRET EGYPTIAN RECIPES! New 
ideas. Amazing taste, Free details! PS, 
Mahar, 1017 Clover, Rockford, IL 
1102. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Nor- 
mood Wè n7n&44 


Florida | 


consultation, | 


| G.P.O. Box 76, Sydney, 


Send | 


SCRAP SILVER ELECTRICAL CON- 
TACTS, Forklift Contacts Industrial 
Scrap Silver, Sterling, Silver Solder, 
Gold Plate, Send sample for my offer. 
All samples Returned, Robert Leszczak, 
652 Myrtle St., Elizabeth, NJ 07202. 


7102 TREASURE FINDERS, 
METAL DETECTORS 


COLGALCO PRESENTS: It's giant 
1981 Summer, Fall ere Detector & 


Accessory Catalog. Free j 4th class 
mail (or $3.00 refundable by lst class 
or UPS) Colgalco, Dept. 6, P.O, Box 


463, Huntington, NY 11743. New York 
residents add appropriate sales tax. 


„== = шышты: = тешик e 


GOLD, SILVER! Find Valuable Coins, 
Rings, Jewelry with powerful metal de- 
tectors, Free catalog: Gold Mountain, 
Box 40507-X, Garland, TX 75040. 


FIND old coins, jewelry, gold nug- 
gets, New patented revo utionary de- 
vice, Free catalog. Gardiner, 4729L N. 


Tth дун Phoenix, AZ 85013. 


BURIED TREASUR Е 


with Ultra Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 


| ‘= RESEARCH PRODUCTS 
sox 270270-H TAMPA, FLORIDA 33688 


7105 MISCELLANEOUS 


FUN and profit from your garden 


snails, Send $2.00 for booklet. ASBRS, 
18 Martingale, Palos Verdes, CA 90274. 


AUSTRALIA Employment / Real Es- 
tate updated classified. Package $15.50. 
Cuddly Koala Bear, souvenirs $19.50. 
Windfall lottery $3.50, Original full 33 
page report $14.75. Airmailed, Kelget, 
NSW 2001, 
Australia. 


ORNAMENTAL Iron designs. Book of 
1800 beautiful, practical designs for 
railings, columns, etc. Free literature. 
Cunningham, P.O. Box 20005-S, 3881 
аиа, 3200 West, Salt Lake City, UT 


FREE BOOK. Prophet Elijah Coming 
Before Christ, Megiddo Mission, Dept. 
58, 481 Thurston Road, Rochester, NY 
TIRIS o e n 

YOU can profit from the coming 


DIAMOND BOOM $20.00. How to cut 
your ENERGY BILL by 30% to 506. 


$9.00. Write to: Б.О, Кеете, 7621 
Muncy Rd., Landover, MD 20785 
RARE EARTH MAGNETS. The most 


powerful magnet material in the world. 

Magnets measure .200 inch diameter by 

.062 inch thick. Ten for $4.00 plus 

$1. 90 BE MMP, Box 104, Butler, 
OT 


706 PERSONAL 
PHOTO ID. Sealed in plastic, All 
states, provinces. 24-hours. Guaranteed, 


Free кн рег ЛЕ. eer Rd 00 EE 


5200-257. Jacksonville, MAL 
322 : 
INVESTIGATORS. Latest Electronic 


Aids, Write: Clifton, Box 220-F, Miami, 
E RUNE QD 

DIVORCE? Don't lose! Literature, At- 
torneys, MEN'S RIGHTS ASSOCIAT зом, 
189A, Forest Lake, MN 55025. 


ADVANCED TITLES/DEGREES  Min- 
isters, Honorary Doctorates, other Ser- 
vices available, Omnidenominational. 
Free Details, Acquarian Church, 432-Р5 
PCH, Hermosa Beach, Ca 90254. 


UNIVERSITY DEGREES BY MAIL. Le- 
gal, Fast, inexpensive, Free revealing 
details, Counseling, Box 389-SP9, Tus- 
tin, CA 92680. 


SMOKERS—Don't Stop Smoking! Ex- 
citing Free Details: JADCO, Box 383, 
San Pedro, CA 90751. 


107 HEARING AIDS 


FREE HEARING TEST BY PHONE: 

Now, new Tel-Ear-Testsm at home by 
phone, Results analyzed by Audiologist. 
If aid will help, save up to 50% 
18 Major Brands. FREE 30 DAY TRIAL 
— call toll free, Dept, B20, 1-800-238- 
5514, Hearing U S. A«sm, 1326 Poplar, 
Memphis, TN 38104 


HUGE SAVINGS, 
markup. Free Tri al. 
sale. Terms Arranged. 


ji. Eliminate dealer 
Batteries whole- 
Lloyds-PSC, 


Rockford, IL 61104. 


HEARING AIDS 


7 Vx PRICE CATALOG FREE! 

| SUPER SAVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 
Ш io HALF! Sold by 


FREE 
Catalog, Write: 
§ Dept. PS-8D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
B Nat sald in Galifarnia.. = 


Mo: salesm en. 


STOP BURGI 
BEFORE they enter 
your home 


Protect your Home and Business with 
this new micro-computer burglar 


alarm "FREE" for 30 days. 


Burglars seek easy targets. Few have the 
daring or the knowledge to challenge the 
new Perim-A-Tron™ Home Security Sys- 
tem. No other burglar alarm under $2,000 
can give you more protection...or match it 
for features that will give you and your fam- 
ily safety and peace of mind. For starters, it 
is wireless, installs in minutes, and is porta- 
ble should you ever move. 


THE BRAIN VS. THE BURGLAR 


Perim-A-Tron's" central console, or 
"BRAIN", employs a microprocessor, mak- 
ing it the most advanced security system 
available for consumer use. With Perim-A- 
Tron™ on duty, small sensors monitor doors 
and windows ready to signal the "Brain" 
from as far as 250 feet, in the event of a 
break-in attempt. The "Brain" processes 
each signal instantaneously and sounds not 
only a self-contained 85db internal alarm, 
but also a second 95db remote siren to 
augment the inside alarm or for placement 
outside to alert neighbors and police. 

The Perim-A-Tron"" is so easy to live with 
that pets can come and go through partly- 
open windows or sliding glass doors without 
triggering it, yet so vigilant that an intruder 
will set it off before he can enter. 


THOUSANDS OF OPTIONS 


Perim-A-Tron's"" micro-computer lets you 
choose from thousands of three digit disarm 
codes. Only you know your code. But if 
your son's friend receives a "demonstra- 
tion", you can easily change the code again 
..and again. You need no specially coded 
key which can be lost, misplaced, or stolen. 
The system even has two separate chan- 
nels, each with its own distinct alarm sound. 
This feature allows you to zone your system. 
For example: Channel 1—house, Channel 
2—garage, or Channel 1—doors, Channel 
2—windows. 


HOW IT WORKS 


. Operating the system is simplicity itself. 
When leaving, a light on the console tells you 
that you've armed the system properly, and 
have from 5 to 45 seconds to leave the 
house. This variable delay feature, not found 
on some expensive commercial systems, is 
selective so that it can apply only to frequent- 
ly used doors. All other openings would be 
set for instant alarm. Upon returning home, 
you have ample time to turn the system off, 
thereby avoiding a false alarm. 

If a break-in attempt occurs while you're 
away, an alarm memory light on the console 
tells you so. What's more, after sounding for 


This photo shows a 
transmitter & magnet 
installed. If a break-in 
attempt occurs, the trans- 
mitter and magnet 
become separated inig- 
gering a wireless radio 
signal which activates 
the alarm. Installation 
takes only a few minutes 
and doesn't even require 
a screwdriver. 


Perim-A-Tron’s™ 20 
button keyboard gives you 


protection a $2,000 commercially installed 
system can't beat. includes powerful remote horn. 


10 minutes and scaring away the intruder, 
the system shuts off automatically and re- 
sets itself. 


A CONSTANT GUARDIAN 


Leave Perim-A-Tron™ in Test Mode dur- 
ing the day and it will signal when anyone 
leaves or enters. This thoughtful signal will 
not operate the remote horn but gives a 2% 
second warning on the internal speaker 
only. 

If power fails (or is cut-off), the console 
has a battery back-up. And each battery 
powered transmitter/sensor will signal at 
the console if the battery runs low. 

The Perim-A-Tron™ system is highly re- 
sistant to false alarms because it is not sen- 
sitive to motion or sound. Pets can roam at 
will, curtains can blow in a breeze, you or 
your children can visit the kitchen for a mid- 
night snack— all without setting off an alarm. 


COMING HOME SAFELY 


There is nothing more frightening than 
finding a prowler lurking near your house 
when you arrive home at manr Our system's 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter in your pocket, purse or 
glove compartment (it's about the size of a 
cigarette pack). With simple modification, it 
serves as a PANIC device and will set off the 
alarm at the press of a button. 


COMPARE IT 


Hard-wired “commercial” burglar alarms 
can cost $2,000 PLUS a monthly fee (and 
you still never own it). Motion and sound 
detectors cost up to $200 per unit and cover 
only limited areas. Your home may require 
two or three of these units and, in most 
cases, no alarm will-sound until AFTER a 
prowler is inside for 30 seconds or more. 
Perim-A-Tron™ combines pre-entry protec- 
tion with micro-electronic circuitry to pro- 
vide the most protection at the lowest cost. 


U.L. LISTED 


The Perim-A-Tron™ Home Security Sys- 
tem is listed by Underwriters Laboratories 
as a burglary protection device, a rating 
which goes beyond electrical safety. To earn 
this listing our alarm was thoroughly tested 
for critical burglary protection functions 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery failure warning, and test function. 
This tough-to-get U.L. listing resulted from 
the exacting standards engineered into the 
Perim-A-Tron™. 


YOU BE THE JUDGE 


We urge you to order just the basic 
Perim-A-Tron™ system (pictured above) for 
a 30-day trial period. Use it to protect your 
family while you sleep and to protect your 
home while you're away. Then if you're not 
convinced that the Perim-A-Tron™ is the 
most advanced, efficient security system 
available today, return it undamaged for a 
complete, no-quibble refund—including re- 
turn postage. You are protected by a90 day 
manufacturer's warranty as well as 
Shelburne's 25 year reputation for satisfied 
customers. 


HERE'S HOW TO ORDER 


To order simply send your check for 
$199.95 plus $4.50 for shipping and han- 
dling to the address below. Credit card 
holders can speed delivery of their system 
by using our toll-free number listed below. 
We will then promptly ship your Perim-A- 
Tron™ unit complete with easy-to- 
understand instructions and decals warning 
that the premises are protected. Additional 
transmitters are available for $29.95 each, 
but one is not required for every door and 
window. Instead, magnetic contacts can be 
purchased and easily connected to the 
transmitter, allowing you to cover additional 
openings for as little as $5 each. The in- 
struction booklet is quite useful in helping 
you determine the correct combinations to 
protect your home or office at the lowest 
possible cost. 

Give yourself some peace of mind—order 
a Perim-A-Tron™ today at no obligation. 


Maryland Residents add 5% Sales Tax. 


CREDIT CARD HOLDERS 
CALL TOLL-FREE: 


800-638-6170 


24 hours a day — 7 days a week 
Maryland Residents Call 363-4304. 


©1981 The Shelburne Company 
Mhe 


110 Painters Mill Road Dept. V-93 
Owings Mills, Md 21117 (301) 363-4304 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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| egülar. 3 mg. "tar," 0.4 mg. nicóting. av. T cigarette, FTC Report Jan. 1980. 
Menthol: 3 mg. "tar," 0.4 mg. nicotine ay; pec cigarette by.FTC Method. 
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